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How you cut costs 
with the new 


TUBE;TURN LIGHT WEIGHT 
TAPER FACE FLANGES 


The new TuBe-TuRN* 125 lb. light weight, forged steel, 
taper face welding neck flanges (patent pending) can 
cut costs three ways: 

1. You eliminate the hazard of breaking cast iron and 
semi-steel valves, fittings and equipment such as 
pumps and compressors, caused by overstressing 
the bolts to get a tight seal when regular ASA 
steel flanges are used. 

2. You avoid the necessity of using more expensive 
250 Ib. valves with 300 lb. companion flanges. 

3. The new flanges cost less, weigh less and take less 
storage space than the 150 lb. flanges they repiace. 
Maximum service pressures are the same as for 

Class 125 cast iron flanges in ASA B16.i, namely: 

125 psi (gage) saturated steam; 175 psi (gage) liquid 

and gas (WOG) at 150°F. 

Here is another example of the cost-saving advantages 
you realize when you specify TUBE-TURN products and 
buy them from your nearby Tube Turns’ Distributor. 


TUBE TURNS 
Kentucky 
DIVISION OF CHEMETRON CORPORATION 


*"TUBE-TURN” and “tt* 
Reg. U.S. Pat. Off. 


The trademarks 
“TUBE-TURN” and 
“tt” are applicable 


only to the quality 


DISTRICT OFFICES: New York « Philadelphia « Pittsburgh « Chicago « Detroit « Atlanta « New Orleans products of Tube Turns. 
Houston « Midland « Dallas » Tulsa « Kansas City « Denver « Los Angeles « San Francisco « Seattle 
IN CANADA: TUBE TURNS OF CANADA LIMITED, Ridgetown, Ontario * DISTRICT OFFICES: 


Toronto, Ontario « Edmonton, Alberta « Montreal, Quebec » Vancouver, B. C. 


by. » | 
reg 
q f 
GF 


28, 1938 


JOHN R. CALLAHAM, Editor-in-Chief 


More for the Plant Man 


On January 13 I told you about 
our plans to make the “new” bi- 
weekly CE more useful to chemi- 
cal engineers in all functions. 

On April 7 we started a new de- 
partment—Design Notebook—spe- 
cifically for men in design and de- 
velopment work. 

On June 16 we began another 
new department—CE Cost File— 
for chemical engineers involved 
in cost estimation work. 

Now, in this issue, we start our 
third brand new department for 
1958: Operation & Maintenance. 
This new section (at present on an 
every-other-issue basis) is aimed 
squarely at the plant man... 

O & M will deal with the special 
day-to-day problems of those en- 
gineers who supervise and manage 
the operation and maintenance of 
chemical processing plants. 

This opens up a vast array of 
topics that range from adminis- 
trative problems of organization 
and scheduling to startup and 
shutdown procedures, quality con- 
trol, materials handling, training 
operators, disaster planning, 
safety and fire protection, specify- 
ing and purchasing raw materials, 
loading and unloading, in-plant 
storage, trouble shooting, plant 
service engineering, instrumenta- 
tion and control testing, employee 
relations, cost control and reduc- 
tion, maintenance scheduling, pre- 
ventive maintenance ... 

Like many of CE’s engineering 
departments, this new section will 
be built around a feature topic 
each month. But it will also carry 
helpful hints, kinks and shortcuts 
as well as appropriate news 
shorts. 

Operation & Maintenance... 
a new and specialized service for 
the plant chemical engineer... 
begins on p. 132. 
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What is confidential know-how? Who 
owns it? For how long? 


All of us gain know-how while we’re 
working at our jobs. And all of our col- 
lective engineering experience and know- 
how represents an investment on the part 
of our employers. Now the knotty question 
comes up: When employees accept new 


jobs, who’s the legal owner of their know- 
how knowledge? (p. 127) 


How to make graphs more useful 


Graphs are one of your everyday work- 
ing tools. But better understanding plus 
some new tricks and new kinds of paper 
can make them even more useful in corre- 


lating data and solving problems. (p. 109) 


A new refresher series on corrosion 


Corrosion’s a three-headed monster that 
can eat away your equipment, endanger 


sy 
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your personnel and contaminate your prod- 
uct. CE’s latest refresher will help you 
keep it under control. (p. 114) 


Cost comparisons compared 

Here’s new proof that all the “exact” 
methods for making engineering cost com- 
parisons give equivalent results. This per- 
mits you to make your choice of methods 


on the basis of convenience. (p. 116) 


Six keys to pilot plant success 
Equipment and safety are essential to 
the success of your pilot plant operations. 
Here’s a six-point check list that will mini- 
mize delays, breakdowns and _ accidents 


when you’re piloting. (p. 119) 


Gas turbines as process equipment 


Process applications for gas turbines are 
few and far between. But recognition of 
the worth of turbine exhaust-oxygen may 
change this picture. See how it upped efh- 


ciency in one case. (p. 123) 


CE is edited for the engineer concerned with 
chemical operations, whatever his function... 
administration, production and plant operations, 
design and construction, research and develop- 
ment, sales and purchasing. More engineers sub- 
scribe to CE than to any other magazine in the 
field. Print order this issue: 


47,540 
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Covers the Widest | Range 
of Solid-Liquid Separations 


Range of Application — The Bird Continuous Solid Bowl Centrifugal Filter is 
filtering everything from Aluminum Hydrate to Zinc Sulphide — Fish Meal to 
Flotation Tails — Potash to Potato Starch — literally hundreds of products. 
Range of Solids — from as coarse as half inch to as fine as a fraction of a micron 
or a mixture of sizes in any proportion. 

Range of Feeds — from no more than two or three per cent solids to as high as 
seventy per cent, and changes in volume or solids content of the feed do not 
throw the Bird off stride. 

Range of Temperature — the Bird is successfully filtering feeds of minus 100° F 
and feeds of plus 300° F. The solid bowl cannot blind as a result of salting out 
of hot saturated liquids. 

Range of Capacity — the Bird comes in several sizes and designs. Solids through- 
out may range from 200 Ibs. to 60 tons per hour — from a gallon of clarified 
liquor per minute to 400 gallons or more. 


HOW It’s easy to find out, in advance of your equipment investment, 
ABOUT whether or not this Bird is your best bet, too. The Bird Research and 
Development Center is equipped to run pilot scale tests giving com- 

YOUR parative performance and cost data on the Bird vs. other types of 
JOB? filters. Why not have a look at the facts and figures? 


ASSACHUSETTS. 


EVANSTON, ILLINOIS 
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Petroleum Refining 


Cut down-time of heated units with portable cooler... 78 


Coolers slash cooling-down time by 70-90%, cut mainte- 
nance costs. One petrochemical plant trimmed cooling 
time of cracking heaters from three days to 12 hours. 


Depreciation laws are due for achange............ 70 


If you’re involved in project evaluation, you'll want to 
check this slate of possible changes in depreciation laws. 
Changes promise more liberal write-offs. 


Ethylene oxide plant backs air-oxidation route... . . 100 


Controversy mounts on the relative merits of air and 
oxygen to oxidize ethylene; but General Aniline sticks 
to air as oxidizer at its Linden, N. J., plant. 


Corrosion—new cause and ewre refresher.......... 114 


Brush up on corrosion now; petroleum refiners have a 
$560-million-a-year stake in this $5.5-billion annual loss. 
Start of a new series to appear every other issue. 


Your cost-analysis method gives the right answer... 116 


Our author shows why you shouldn’t fret about the other 
fellow’s “exact” method for cost comparison—yours gives 
the right answer. But is it the most convenient? 


Can you use all your know-how—legally?.......... 127 


Some of your engineering know-how may belong to your 
former employer. This round-up of recent legal actions 
will give you an idea of just what’s involved. 


You can cut spiraling maintenance costs... . . 


Here are meaty ideas for covering bets to cut refinery 
maintenance costs; they can make profit out of a_ loss. 
It’s the first appearance of CE’s new O & M department. 
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Seamless fittings with all the 
plus values...at no extra cost 


Your corrosion piping system can be 
designed better, assembled faster, 
made light and tight by using FLOW- 
LINE fittings, butt-welded tostraight- 
cut pipe. Available from stock through 
leading distributors. Made in sizes 4” 
through 12” — Schedules 5S, 10S, 40S, 
80S — Stainless Types 304, 304L, 316, 
347; Monel, Nickel, Aluminum. 


WELDING FITTINGS CORP. 


NEW CASTLE, PENNSYLVANIA 


World's Lorgest Manuf er of Stainless Welding Fittings 
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NO HEADACHES HERE 


Miles Laboratories, Inc. have relieved untold 
millions of headaches with their familiar 
Alka-Seltzer* tablets, but they have no head- 
aches of their own in handling the considerable 
quantities of acetic anhydride and phosphoric 
acid required in their operations. This job is 
done by the two LaBour Type G pumps seen 
in the photograph. 

These pumps unload tank cars as shown, or 
tank trucks on the paved area, and also move 
liquid to process from the storage tanks. 
They’ve delivered a combined total of 19 years 
of dependable service, without one minute of 


unscheduled time out. “They’ve never let us 
down,” say the Miles people. 


In the picture, note that the car is being 
unloaded through pipes under the pavement. 
During operation these are under less than 
atmospheric pressure, so there can be no loss 
of liquid. The packingless Type G’s can’t leak, 
either, and their only maintenance require- 
ment is routine lubrication. 


If you want dependable pump service with- 
out headaches, take a tip from the headache 
experts and specify LaBour. 


“Alka-Seltzer and the ‘'Speedy’’ figure are registered trademarks of Miles Laboratories, Inc., Elkhart, Ind. 


ORIGINAL MANUFACTURERS OF THE SELF PRIMING CENTRIFUGAL PUMP 


THE LaBOUR COMPANY, INC. ELKHART, INDIANA, U.S.A. 
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As part of the expansion program in the Beaumont, Texas 
refinery of the Magnolia Petroleum Company, De Laval 
turbine-driven centrifugal compressors are on stream in three 
important applications: 

® recirculating hydrogen gas in a reforming unit 


@ pumping hydrocarbon gas in a compressor station 
®@ supplying combustion air on a giant cat cracker 


Designed and built to perform dependably in heavy-duty con- 


tinuous operation, De Laval centrifugal compressors are 
available for every refinery process. Whether you need to han- 
dle light or heavy gases at high or low pressures in catalytié 
cracking, reforming, alkylation, coking or any similar service, 
it pays to look to De Laval. We can give you the benefit of 
more than 40 years of experience in solving gas compression 
problems. 


SEND FOR DE LAVAL BULLETIN O504. 


Power required is 3550 bhp at 9750 rpm. 


handling 


expansion prograr 


DE LAVAL STEAM TURBINE COMPANY 
803 Nottingham Way, Trenton 2, New Jersey 
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“Why are so many PROTECTIVE features 
engineered into the new H-25 PAYLOADER ?” 


This question is frequently asked of Ralph Beyer- 
stedt, Executive Vice President of The Frank G. 
Hough Co. because of his more than twenty years 
of experience in charge of engineering. 


“During the development of the H-25,” Mr. Beyer- 
stedt explained, ‘“‘as soon as it became evident that 
we were going to obtain the increased capacity, pro- 
duction, ease of operation, speed and mobility we 
sought, our engineers then gave major attention to 
protective features for operational insurance against 
wear, maintenance, abuse, downtime and the like. 


“The more than 10,000 small HA “PAYLOADER” 
tractor-shovels that we have produced for steel mills, 
foundries and chemical and fertilizer plants operate 
under conditions which continuously subject the 
machines to dust, dirt, powder and foreign materials. 


“Because these are sources of major headaches for 
owners and operators,” said Mr. Beyerstedt, “we 
have given extra special consideration to elimination 
of the problems they cause. 


Dozens of Protective Features 


“Starting with the triple air cleaning system (1) we 
have a precleaner and dual oil-bath air cleaners for 
engine intake, and crankcase breather tube (17). 


“Next, each of the three oil systems is equipped 


_with a cartridge-type oil filter (2). These take care 


of the engine oil, the hydraulic-system oil and the 
power-shift transmission and torque converter oil. 


“The self-adjusting, hydraulic service brakes (3) are 
sealed and the parking brake is enclosed in the trans- 
mission and operates in oil for greater dependability. 


“The reservoir (4) of the closed, pressure-controlled 
hydraulic system has built-in cartridge-type filter 
and sealed dip-stick.” 


In discussing the components of the electrical sys- 
tem, Mr. Beyerstedt said, “There is a 12-volt system 
with the battery grounded direct to the starter 
housing; a non-vented, sealed generator (5); sealed 
ignition distributor (6); shock-mounted instrument 
panel (7) with solder-coated terminals and a plastic- 
coated wiring harness (8); sealed circuit breaker to- 
gether with sealed ignition and starter switches (9) 
plus clutch-pressure warning device (18). 


‘Sealed teflon bushings are used extensively through- 
out with brake and transmission disconnect mech- 
anism (10) and valve control mechanism (11). 


“These sealed ball joints (12) are used with gearshift 
linkage and sealed ball joints of a different size (13) 
are used with the accelerator linkage. 


= 


“The steering linkage uses sealed ball joints on the 
tie rods (14), and on the drag link (19). The steer- 
ing bell crank (15) is sealed, also the spindle and 
kingpin assemblies. 


“The boom arm mechanism has tapered roller bear- 
ings and dust covers on the bell cranks (16) and 
sealed mated bronze and steel bushings plus O-ring 
seals at all major pivot points.” 


Now, What About Production? 


The carry capacity of the H-25 “PAYLOADER” is 
2,500 lbs.—25% greater than has ever before been 
available in a tractor-shovel of its size and maneuver- 
ability, yet it easily loads and unloads box cars with 
narrow 6-foot doors. It is the only loader in its size 
range with complete power shift transmission—hav- 
ing 2 speed ranges forward and 2 in reverse. Power- 
steer is also standard so that operating speed and 


handling ease is most favorable to all-out production 
all day without operator fatigue. 


Other plus features of the H-25 that mean more 
production, less maintenance and longer life are the 
exclusive power-transfer differential, wet-sleeve over- 
head valve engine, full-shift fuel capacity, 4,500 Ibs. 
of bucket breakout force and 40° bucket tip-back 
at ground level. 

Your “PAYLOADER” Distributor wants to show you 
how the greater capacity, speed and handling 
ease of the H-25 can cut your bulk-kandling costs. 
Ask him about Hough Purchase and Lease Plans 
too. The Frank G. Hough Co., 754 Sunnyside Ave., 
Libertyville, Ill. 


Modern Materials Handling Equipment 


THE FRANK G. HOUGH CO. 


LIBERTYVILLE, ILLINOIS 
SUBSIDIARY—INTERNATIONAL HARVESTER COMPANY 


8-A-2 


The H-25 ‘‘PAYLOADER" is effectively shielded against dust, dirt and foreign materials by dozens of protective components. 
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The class T compressor is 
one of a complete line of 
CP compressors for 
process work. Other types 
available in sizes to 5,000 
HP for pressures to 
15,000 psig, with motor, 
steam or belt drive. 


Chicago Pneumatic 


Two-stage class TCB-2 
compressor for 
pressures up to 500 lbs. 


Typical three-stage 
class T compressor for 
pressures up to 2,500 lbs. 
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MPRESS 


Single-stage, non-lubricated hydrogen recycle compressor. 


TCB-4 four-stage, straight-line 
compressor suitable for 
6,000 lbs. discharge pressure. 


Five-stage compressor designed 
for 7,500 lbs. service. 
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for Solids Dewatering 


SHARPLES ADVANCED DESIGN CENTRIFUGES 


P-7000 SUPER-D-CANTER — The largest of six sizes of continuous 
scroll type solids discharge centrifuges for the clarification of 
crystalline or amorphous solids . . . The P-7000 will handle solids 


at rates in excess of 12-15 tons/hr. For operation 
at pressures to 150 psi. 

pr 
P-7000 VERTICAL SUPER-D-GANTER | 


SUPER-D-HYDRATORS — These high efficiency crystal 
drying centrifuges are available in 3 sizes, the largest of which 
has a capacity on ammonium sulphate in excess of 
20 tons/hr. For operation at pressures to 150 psi. 


DH-6 NOZLJECTOR — Designed to handle feeds in 
excess of 500 gallons per minute. This is the largest 
of.3 sizes of continuous solids discharge nozzle 
type centrifuges for the clarification and 
concentration of solids in slurries and sludges. 


For operation at pressures to 150 psi. 


Sharples is setting new standards of capacity and all- 
round performance with the only really new centrifuges 
being offered today. If a solids dewatering step is necessary in 2 bowl (rotor) of apreséarized 
§ NOZLIECTOR—-the largest 


your processing, it will pay you to get the facts from Sharples. tnteect caput 
centrifuge availatte 
Your inquiry will-be given our prompt attention. antics ; 


THE SHARPLES CORPORATION 


2300 WESTMORELAND STREET © PHILADELPHIA 40, PENNSYLVANIA 


NEW YORK © PITTSBURGH © CLEVELAND @ DETROIT © CHICAGO @ NEW ORLEANS 
SEATTLE © LOS ANGELES © SAN FRANCISCO © HOUSTON © ST. LOUIS © ATLANTA 


Associated Companies and Representatives Throughout the World 
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CYANANMID 


Chemical Newsfront 


A NEW GUIDEBOOK FOR CHEMISTS who want to explore the vast 
chemical resources of calcium cyanamide is now available. Cyanamide, 
an exceptionally reactive intermediate, has the unusual ability to react 
now like an organic chemical, now like an inorganic. Starting point for 
hundreds of useful compounds — biologicals, steel additives, leather 
softeners, silver cleaners, insecticides, textile resins, paper resins, coating 
resins, plastics — its potential still remains largely unexplored, a constant 
challenge to the chemist’s ingenuity. A copy of this 122-page source 
book, the most comprehensive ever published, will be sent on your 
request. (Industrial Chemicals Division) 


NOW DEVELOPED IN FLAKED FORM, N-cyclo-hexyl- 
benzothiazole-2-sulfenamide has been added to 
complete Cyanamid’s line of rubber vulcanization accel- 
erators. In this unique flaked form, Cypac* accelerator 
eliminates caking often associated with currently avait- 
able powders. Its free-flowing properties are of partiv- 
ular advantage in the automatic compounding of rubber 
for tire treads, footwear, heels, soles and similar 
products. Cyanamid’s line now ranges from the very 
fast-curing mercaptobenzothiazole to the safest 
delayed-action DIBS® accelerator, with Cypac falling 
between MBTS and NOBS* accelerators in processing | 
safety. (Organic Chemicals Division) 
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NEED A GELLING AGENT? Gels from low viscosity systems can now 
be produced by AM-9* gelling agent. AM-9 forms a nonviscous solution 
in water. After the addition of a catalyst, the solution gels in a prede- 
termined period of time which is controlled by the amount of catalyst 
used. Viscosity of the solution remains essentially that of water until just 
before the gel is formed. In the example above, sand is being added to 
AM-9to illustrate this effect. The gel formed is insoluble in water, organic 
solvents and alkali, The AM-9 gel is impermeable to water and most 
organic solvents. The gel is resistant to fungal attack and is mechanically 
stable in contact with water. We will be glad to send a technical bulletin 
on your request. (Mar':et Development Department) 


FABRICS RECOVER QUICKLY FROM WRINKLES when 
treated with new Arrorex* Resin 23, one of Cyanamid’s 
minimum-care textile finishes. Cottons or rayons are stabi- 
lized or “set” through impregnation and curing of the resin. 
Even after repeated launderings, treated fabric springs 
back to its original position, requiring only “touch-up” 
ironing. Exceptional wrinkle resistance is combined with 
high tensile strength and resistance to discoloration from 
chlorine bleaches and ultraviolet rays. AFROTEX Resin 23 
imparts a soft hand, and may be used with other finishes 
to give fabrics other desirable properties. 
(Organic Chemicals Division) 


PHOSPHORIC ACID IS NOW ON TAP at Cyanamid’s new 
triple superphosphate plant at Brewster, Florida. A wet 
process phosphoric acid— 54% P2O;5— it offers the fertilizer 
industry an economical way to produce high analysis mixed 
goods using less expensive nitrogens and less sulfuric acid 
in processing. It will enable fertilizer manufacturers to meet 
farmers’ constantly increasing demands for high analysis 
plant food. Further information is available on your request. 

(Agricultural Division) 


*Trademark 


CYANAMID — 


AMERICAN CYANAMID COMPANY 
30 ROCKEFELLER PLAZA. NEW YORK 20, N. Y. 


For further information on these and other chemicals, call, write or wire American Cyanamid Company 
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INDUSTRIAL _ 


INDUSTRIAL Horizontal Filter with Horizontal — 
Chamber, Vertical Leaf, Bottom Outlet, Quick-Open- 
ing Cover, and Pneumatic Leaf Assembly Extractor. 


Bee Complete INDUSTRIAL Filter System, featuring Vertical Cham- 


ber, Vertical Leaf, Top Outlet design, and rubber-lined for 


full 


corrosion resistance by INDUSTRIAL'S Rubber Division. 


Engineered Filtration Equipment and Techniques 
to improve product quality—cut processing costs 


Your process is different in some ways from any other. 
That’s why—for highest product quality, operating 
simplicity, and economy—you need a filtration system 
built specifically for you. An INDUSTRIAL engineered 
system is exactly that. 

INDUSTRIAL is more than a builder of filtration 
equipment—it’s a specialized engineering service that 
makes available to you over 25 years of filtration ex- 
perience and techniques. Our engineers and chemists 
will work with you to develop a system which takes 
into consideration all the factors vital to your specific 
operation—type of slurry, filter design, cake recovery, 
cleaning, piping, auxiliary apparatus, and controls. At 


INDUSTRIAL’S Testing Center, there are complete 
facilities for pilot plant study of any system, ready to 
be put to work for you. 


Remember, too, that INDUSTRIAL produces a full 
range of filter types and sizes—and can therefore rec- 
ommend, without partiality, a filter most suitable for 
your needs. A wide variety of cost-saving optional fea- 
tures are also available. And all systems are adaptable 
to full or partial automation. 

Call or write INDUSTRIAL to find out how prop- 


erly-engineered filtration equipment and techniques 
can improve product quality and cut processing costs, 
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INDUSTRIAL Type Ill Vertical Filter in pet- INDUSTRIAL Type 117 “'Cyclamatic” Filter, provides 
rochemical service. Features Vertical Cham- continuous uninterrupted flow, and sub-micron 
ber, with Vertical Leaves and Bottom Outlet. particle removal without excessive pressure drop. 


Complete Dual Vertical Chamber—Vertical Leaf Filtration System co Quick-opening bottom-drop door, through which 
designed and built by INDUSTRIAL for large chemical operation. filter cake is removed in seconds, is an outstand- 
Utilizes Type 316 ELC stainless steel construction throughout. 4 ing feature of this INDUSTRIAL Vertical Filter. 


Write today for descriptive 
literature and recommenda- 
tions on INDUSTRIAL eguip- 
ment to meet your specific 


Pe se INDUSTRIAL FILTER & PUMP MFG. CO. 
5918 Ogden Avenue, Chicago 50, Illinois 


1ON EXCHANGE EQUIPMENT WASTE-TREATING EQUIPMENT 


PRESSURE FILTERS 


RESEARCH AND DEVELOPMENT TESTING CENTER i 

| Here, your process conditions MODERN 
i suitable filtration system, with. 1 
4 
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With a De Laval Plate Heat Exchanger, you can recover 
process heat that you’re now wasting and incorporate it. 
as a highly profitable supplement to your heating system. 
Or, if your process requires pinpoint accuracy in control- 
ling product temperatur’ over sustained periods of time, 
the De Laval unit holds the temperature precisely where 
it’s supposed to be . . . no “seeking” or time-lag. The De 
Laval unit equipped with the exclusive Vacuum Steam 
Heating System responds immediately to pre-set tem- 
perature changes and holds the required temperature to 
within 1° for as long as you want it. 


Simplicity is the key: The assembled unit is a simple 
device. Plates like the one I’m holding in the illustration 
are assembled on two carrying bars between a holding 
frame, The product flows continuously in the space be- 
tween alternate plates, and the heating or cooling medi- 


‘‘Pinpoint accuracy in temperature control... 


plus up to 95% efficiency in heat recovery." 


Fred Wheelwright, De Laval Separator Co. 


um flows countercurrent between the adjacent spaces. 
The plates are closely spaced so the liquids flow in thin 
layers, and they are corrugated so that the flow is of a 
high turbulence. These two factors make heat transfer 
rapid and uniform. 


Easy to install: You can install a De Laval Plate Heat 
Exchanger in any available, convenient spot in your 
plant. It requires a minimum of space, and the unit is 
shipped completely assembled. All you do is add pumps, 
piping and controls and the unit is ready to operate. 
Since heat transfer and connecting plates can be individ- 
ually added or removed, the system can be easily re- 
arranged at any time to perform any or all of its func- 
tions .. . heating, cooling or heat transfer. 


Custom-tailored units: The savings you realize with a 
De Laval Plate Heat Exchanger start from the moment 
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of purchase. You're getting custom equipment without 
paying custom prices. As soon as we get your process 
data, our engineers draw up the specifications for a unit 
tailor-made to fit your needs. They select from ten basic 
frames according to capacity, content and function, and 
calculate the correct number and arrangement of plates. 
The unit is custom assembled and tested at our factory 
before shipment to you. 


Pinpoint temperature control: You can maintain as 
little as 3° temperature differential between product and 
heating or cooling medium in a De Laval unit. It not 
only gives maximum utilization of heating/cooling me- 
dium, it also gives complete protection against thermal 
shock and burn-on. Product uniformity and purity are 
100% protected. 


For example: As every connoisseur knows, wine may 
lose its natural flavor or bouquet unless temperature 
stabilization is carefully controlled. Roma Winery, 
Fresno, California, uses a De Laval Plate Heat Ex- 
changer in three sections to achieve complete control 
of temperature changes in processing its fine products. 
The wine enters the first section of the exchanger and 
is cooled as it flows countercurrent to brine or other 
coolant; in the next section, the wine is pre-heated as it 
passes wine flowing countercurrent from the third sec- 
tion where it has been heated under precision control to 
the exact temperature required in the process. 


Easy to clean: When cleaning is necessary, it’s a simple 
matter. Under most circumstances, you simply circulate 
a cleaning solution at high velocity to clean the unit 
horoughly. When manual cleaning is desired, it still 
takes only a few minutes. By simply loosening the two 
tightening end nuts and sliding the plates along the carry- 
ing bar, all heat transfer surfaces are quickly exposed 
for hosing or hand brushing and visual inspection. Slide 
the plates back together, tighten the end nuts, and the 


COMPACT Requires the heat 
transfer surface of a shell & tube unit. 


EASY TO CLEAN Loosening two end-nuts 
quickly exposes all heat transfer surfaces... 
broad and flat for rapid cleaning. 


unit is ready to operate again. 


Corrosion control: The plate I’m holding illustrates 
some of the corrosion control features of the plate heat 
exchanger, The heat transfer plates are made in either 
type 304 or 316 heavy-gauge stainless steel — both types 
of .049 inch thickness. The use of stainless steel permits 
the processing of many corrosive liquids. Further, the 
high velocity and great turbulence of liquids processed 
in the plate heat exchanger tend to discourage corrosion 
by preventing any settling. And the plates are easy to 
clean as noted above. _ 


A case in point: The Wisconsin Rapids plant of Con- 
SOLIDATED WATER POWER AND PAPER COMPANY had 
trouble keeping its log soaking pond at the required 
temperature, especially during the cold months. They'd 
been blowing live steam into the pond, a system which 
was both costly and inefficient. 

Now, with a De Laval Plate Heat Exchanger, they 
recover 10,800,000 BTU per hour from spent sulphite 
liquor, all of which had been going to waste previously. 
They maintain the water temperature in the pond at a 
constant 91°F. by continuous recirculation through one 
section of the exchanger, handling 288,000 Ibs. of water 
per hour. 

Another section of the exchanger uses recaptured heat 
from the same source to pre-heat 45,000 Ibs. of process 
water per hour from 34°F. to 138°F. 

The unit doing this remarkable job with the highly 
corrosive spent sulphite liquor is also remarkably small 
.. . only 96-inches long, 72-inches high and 33-inches 
wide, 


SEND FOR YOUR FREE COPY OF OUR ILLUSTRATED BOOK- 
LET NO. S. Al1067 ON THE DE LAVAL PLATE HEAT EX- 
CHANGER. MORE DETAILS AND SPECIFIC EXAMPLES OF 
BETTER PROCESS CONTROL AND PROFITABLE HEAT RE- 
COVERY. DROP US A LINE ON YOUR LETTERHEAD. 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 
or 427 Randolph Street, Chicago 6, Illinois 


DE LAVAL PACIFIC COMPANY, 
201 E. Millbrae Avenue, Millbrae, Calif. 
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“Buffalo” 
Rubber- 
Lined Fans 
provide 
efficient 
ventilation 
for the 
critical 
control 
necessary in 
the Chemical 
Operations 
Building of 
Fansteel’s 
new, 
ultra-modern 
tantalum 
plant. 


Tantalum Capacitors like this are 
made from Fansteel Tantalum. 
They are important components 
of electronic, aircraft and missile 
systems. 


FANSTEEL 
SOLVES SPECIAL 
VENTILATING PROBLEM 


WITH 


New Fansteel Metallurgical Corp. Tantalum Plant in Muskogee, Oklahoma 


Key point in Fansteel’s new facilities is the Chemical Opera- 
tions Building, where the valuable metals tantalum and 
columbium are produced. Removing impurities and extracting 
the metals from the ores requires a series of precisely- 
controlled chemical and electrochemical operations. 

Where air handling is so important, it is understandable 
that Fansteel should turn to “Buffalo”, whose 81 years of 
engineering experience assures satisfactory ventilation under 
critical conditions. 

“Buffalo” Rubber-Lined Fans are noted for their ability to 
withstand many years of punishing service. Rubber is vulcan- 
ized to all parts of the fan exposed to the air stream. There is 
no possibility of separation, hardening or cracking. Savings in 
down-time and fan parts more than pays for the slight extra 
cost of the rubber. 

Whatever the type of severe service your fans may 
encounter, there is probably a “Buffalo” Fan to handle the job. 
Contact your nearby “Buffalo” engineering representative, or 
write direct for Bulletin 2424-F today. 


BUFFALO FORGE COMPANY 
BUFFALO, NEW YORK 


Buffalo Pumps Division, Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
VENTILATING AIRCLEANING AIR TEMPERING INDUCED DRAFT 
EXHAUSTING © FORCED DRAFT * COOLING »* HEATING © PRESSURE BLOWING 
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Heat Transfer 
Efficiency 


N array of even the best heat transfer equipment isn’t 

enough. To increase production, lower processing costs 
and improve product quality, this equipment must be 
coordinated into an efficient flow design. Allis-Chalmers 
recommends equipment only after a detailed study of all 
processing factors. 


Call in an A-C Engineering Team 


Allis-Chalmers engineers concern themselves with the entire 
operation: the evaluation of variables . . . plant design .. . 
the integration of equipment into a complete process. A-C 
has complete facilities for pre-recommendation research, 
and pilot plant testing, if necessary. 

Expert installation supervision and local field service 
are supplied by Allis-Chalmers. After installation, Allis- 
Chalmers provides periodic check-up, maintenance advice 
and, of course, fast parts service for the life of the equipment. 

Ask your nearby A-C man for Bulletin 25C6177, or write 
Allis-Chalmers, Industrial Equipment Division, Milwau- 
kee 1, Wisconsin. 


Partial list of material processed by A-C heat transfer equipment 


Limestone Alumina Phosphates Fuller’s Earth 
Lime Bauxite Refractories Nickel Ore 
Dolomite Manganese Oxide Foundry Sand Copper 
Magnesia Iron Ore Petroleum Coke 


ALLIS-CHALMERS 


A-5692 
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ETHYLENE 
OXIDE 
PRODUCT 


ANOTHER PROBLEM-SOLVING APPLICATION 
OF M-S-A® LIRA ANALYZERS: 


helping to keep reactors 
operating at peak efficiency 
in ethylene oxide plants 


Catalytically oxidizing ethylene to ethylene oxide? 

You can do it safer, at a greater rate, at less cost by 
measuring both ethylene input and ethylene oxide 
product with M-S-A LIRA Model 200 Infra-Red Analyzers 


CYCLE 
WATER PUMP 
Schematic flow diagram illustrates direct production of ethylene oxide 


by oxidation of ethylene over fixed-bed, silver-containing catalyst. 


M-S-A LIRA Analyzers can save more than they cost in a matter of 
months. And they can contribute mightily toward bringing the plant to 
peak efficiency. 

A striking example of this interesting claim is the use of Model 200 
LIRA Analyzers in processing ethylene oxide by direct oxidation of 
ethylene. In this process, LIRAs are used to measure the ethylene in 
relation to the oxygen input into the reactor. This in turn assures peak 
operating efficiency of the reactor. 

The Model 200 is also used in this process to measure the purity of 
ethylene oxide being produced as the final product. No need for tnanual 
tests for product quality. It’s automatic. Continuous. And that’s where 
some of the biggest savings lie. Let’s face it: manpower used in process 
monitoring is expensive. So, let the LIRA do it. 

An M-S-A Instrument Specialist will be happy to put our ingenuity to 
work on your process stream problems: safety, product quality, measure- 
ment or control. Consult him. Or write us for helpful literature. 


WASTE AIR 


Explosion-proof Model 200 
has a tamper-proof lock. 
All self-checking circuit con- 
trols are easily accessible 
through the explosion-proof 
enclosure. ’ 


INSTRUMENT DIVISION 


CYCLE GAS 
COMPRESSOR 


Mine Safety Appliances Company 
Pittsburgh 8, Pennsylvania 


| 
< 
| 
< 
| 
=< 
pa 
] 
< 
+ 
a 
; ¥v ‘ 
; 
oF j 
i 
= 
1 
\ ' ; 
\ H 
i 
] 
j 
= i 
= 
4 
< 
| 
A 
= 
= < 
& 


win the fight against corrosion—with Alcoa Aluminum 


Here’s a $100-million example. The refining indus- 
try’s requirements for heat exchanger tubes are 40 ft per 
barrel of capacity. Some 30 ft of this requirement involves 
exchanger applications in which Alcoa has proved aluminum 
is ideal. By using aluminum tubes in all those applications, 
the refining industry would have saved approximately $37 
million in original capital investment. Capitalized at the 
refining industry’s normal rate of return, that saving would 


“ALCOA THEATRE” 
Exciting Adventure 
Alternate Monday Evenings 
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be worth about $100 million over a 10-year operating period. 

Don’t shovel good money after bad by reinstalling un- 
suitable material. Over 30 years’ experience in the process 
industzies has given Alcoa engineers full knowledge of the 
aluminum alloys and installation methods by which corrosion 
can be eliminated. Put their knowledge to work for you. 
Outline your corrosion problems in a letter to ALUMINUM 
COMPANY OF AMERICA, 903-G Alcoa Building, Pittsburgh 19, Pa. 


Specify Alcoa Aluminum tor 
corrosion-free Process Equipment 
Pipe & Tube 


Tanks, Containers, Trucks & Cafs 


CHEMICAL 
Plant Structures 
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Quality 
products 
start with 


siainless 
steel Wire 


woven from stainless steel wire. 


: S Many types of screws are more 
Many types of products are fabricated from economically formed by cold heading, 


stainless steel wire. We suggest you consider 
Jones & Laughlin Stainless Steel Wire where 
ease of forming or special corrosion or heat 
resisting properties are required. 


For your particular application or production 
problem, we offer the services of our stainless 
steel specialists. A letter or call will receive 
prompt attention. 


Wire today for your copy of J & L's 
new Stainless Steel Wire Manual. 


Jones & Laughlin Steel Corporation - STAINLESS STEEL DIVISION « Box 4606, Detroit 34 
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Stockpiling 


@ Continuing company policy 
established years ago 


Stockpiling is a measure of service. 


The government is stockpiling strategic materials for its long range defense program. Thus, it serves the 
citizenry. The producer of a raw material who as a company policy stockpiles also serves ... serves its 
customers who in turn serve others by being able to count on a supply of the raw material in quantity. 


The policy of Texas Gulf Sulphur Company has always been to stockpile . . . always producing extra for 
the future. In spite of the growing demands for the important basic material it produces—Sulphur. . . 
the company’s policy has been to keep on hand stocks equal to about a year’s normal demand. With such a 
supply, it can make shipments, routine or emergency, of any tonnage, at any time, by any method. 


Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17, N. Y. 
811 Rusk Avenue, Houston 2, Texas 


Newgulf, Texas Spindietop, Texas 
Sulphur Producing Units Moss Biuff, Texas Worland, Wyoming 
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FOAMGLAS?® waterproof, vapor-proof, strong, can’t burn, 
1NSULATION/] acid-proof, vermin-proof, dimensionally stable 


Glass overcoats keep these large 
uranium tanks warm and working 


Glass overcoats in the form of FOAMGLAS insulation protect 
huge outdoor uranium separating tanks of Algom Uranium 
Mines Limited of Canada. Algom, a member of the Rio Tinto 
Group, chemically separates uranium from over 6,000 tons 
of raw ore daily. They process the ore in sulfuric acid solutions 
using huge outdoor separating and storage tanks. FOAMGLAS 
insulation keeps the tanks’ contents from freezing during the 
tough Canadian winter. 

Rio Tinto picked FOAMGLAS because it guarantees never- 
failing insulating protection in this demanding operation. 
Unlike ordinary insulations, FOAMGLAS can never absorb 
atmospheric moisture . . . because it has a structure of sealed 
glass cells impervious to vapor and other moisture. This keeps 
its insulation value at full original efficiency always. And since 
FOAMGLAS is all-glass, the corrosive acids used in Rio 
Tinto’s process can never harm it. 

When you need constant, dependable insulating value to 
protect tanks, piping, equipment or plant structures, you need 
FOAMGLAS. Find out how this unique all-glass insulation 
can solve your toughest insulating problems. Write for our 
Industrial Insulation Catalog. 


PITTSBURGH CORNING CORPORATION 


Dept. H-78, One Gateway Center, Pittsburgh 22, Pennsylvania 
In Canada: 57 Bloor Street West, Toronto, Ontario 


The lightweight, strength and rigidity of FOAMGLAS 
speeded application of the insulation blocks . . . to 
keep installation costs low. 


The constant insulating value of moisture-proof FOAM- 
GLAS keeps these uranium ore processing tanks 
operating round-the-clock in all kinds of weather. 
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International High Purity 
99.0+% MAGNESIUM OXIDE 


INTERNATIONAL MgO HAS DEMONSTRATED ITS 
chemical specifications SUPERIORITIES FOR THESE AND OTHER USES 


chemical purity range 
MgO . . . 99.40 99.70% As a high purity raw material for 
fused refractories. 


. 0.07 — 0.08 As alow boron source of magnesia. 


0.0025 — 0.015 In the manufacture of high purity 


0.02 — 0.08 h i 
. 0.02 — 0.09 magnesium Chemicals. 


SODIUM AND POTASSIUM . Nat+K . . 0.02 — 0.07 For blending and upgrading 
LOSS ON IGNITION . ....... Nil with other magnesias. 


*Mainly SiO, For high grade ceramic and glass 
**Other than Fe203 formulations 


In low sulfate, high magnesia 
catalysts. 


INTERNATIONAL MINERALS alien, & CHEMICAL CORPORATION 
G 
POTASH DIVISION....... 20 N. Wacker Drive, Chicago 6 


485 LEXINGTON AVE., NEW YORK 17 + MIDLAND, TEXAS + FULTON NATIONAL BANK BLDG., ATLANTA, GA. 


(Color. ..White) 
Approx. 5¢” x 3”, plus 12 mesh (0 Please send me samples of MgO in 
Bulk density: 60 Ib. cu. ft. 


90% minus 12 mesh 
Bulk density: 70 Ib. cu. ft. 


100% minus 200 mesh 


POWDERED: 90% + minus 325 mesh i 


llet — granular — powdered 
PELLETS: Please send Magnesium Oxide Brochure 


My field of interest for MgO is 


GRANULAR: 


Bulk density: 80 Ib. cu. ft. 
State 
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You can improve operating s«» | 
efficiencies, cut costs, increase | 
product quality with... 
As an alkali precipitant for 
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MADE ROTARY KILNS 


feature sound design 
and rugged dependability 


One of the important elements in the efficient operation of kilns are 

the drives. Traylor-made rotary units are revolved by means of a train 

of spur gears. The main or girth gear of a Traylor Kiln is of cast 

steel with high addendum machine-generated teeth. The main pinion 

is of cast, forged, or tool steel with low addendum machine-generated 
teeth. All gears are of heavy proportions insuring the iong durable life of 
Traylor-made machinery. For more about the finest, most efficient 
Rotary Kilns, ask for Traylor Bulletin No. 1115. 


TRAYLOR ENGINEERING & MFG. CO. 


1070 MILL ST., ALLENTOWN, PA. 
Sales Offices: New York — Chicago — San Francisco 
Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P.Q. 


JAW CRUSHERS SECONDARY GYRATORY CRUSHERS 


July 28, 1958—Cuemicat ENGINEERING 


pase 
= 
aga BALL MILLS ROTARY KILNS APRON FEEDERS PRIMARY GYRATORY CRUSHERS CSCC i 
| 


NEW type LZH 


This new starter is compact, lower in cost than ECaM’'s Type ZHS 
high capacity oil-break starters, and is especially designed for use 
where short circuit requirements are small or where high interrupting 
protection is provided by other means. 


You Get these BIG features 
at Low Initial Cost 


© Wide application—up to 350 HP at 2300 
volts. Interrupting capacity 10x full load motor 
current. 

e Self-contained Control Transformer with fused sec- 

ondary for 220-volt pushbutton operation. 

e Type ZTM thermal-magnetic overload relays give 

inverse time and instantaneous trip protection. 

e Heavy-dutyType LZH mag- 

netic contactor. 

e Wall-mounted with drop 

oil tank. Anti-syphon leads 

between tank and upper 

compartment. 

e Control leads brought to 

terminal board. Incomingand 

outgoing cables equipped 

with solderless power lugs. 

e High and low voltage sepa- 

2500 
HP, ts—avail- 

50,000 KVA (2) Power 
Fused and (3) VALIMITOR 


(unlimited protection 
without fuses) 


HE ELECTRIC CONTROLLER & — 
A DIVISION OF THE SQUARE D COMP, 


CLEVELAND 28° OHIO 
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New— Goulds Fig. 3604—a %” pump for 
chemical circulating and transfer service, 


Here’s a small pump with big-pump stamina 
Ideally suited for handling corrosive materials 


Small, compact—this new pump fits in where space is a 
problem. But you can rely on it for continuous service 
round the clock, round the calendar. 

It’s available from stock in 316 Stainless Steel—which 
provides the widest and most economical coverage of 
liquids commonly handled by a pump of this type. 

The mechanical seal—with carbon, Teflon, stainless 
steel and ceramic parts—is noncorrosive. 

The impeller clearance is externally adjustable to 
compensate for wear. 

The pump is small enough (101 x 51% x 514) and light 


GOULDS 


PUMPS FOR 
CORROSIVES 


enough (23 lbs. with motor) for lab or pilot plant opera- 
tions. It’s designed for temperatures to 220° F. and work- 
ing pressures to 75 p.s.i. Capacities to 16 GPM and heads 
to 28 ft. 

For circulating duty, as a component in larger equip- 
ment, this new Goulds chemical pump offers advantages 
in size, weight, cost, and dependable performance. 

Complete information on this high-quality pump—per- 
formance curves and specifications—is offered in Bulle- 
tin 624A4. You can get a copy from your Goulds repre- 
sentative, or by writing us. 


GOULDS PUMPS, INC, 
SENECA FALLS, NEW YORK 
Main Office and Works 


Branches and Representatives in all principal cities 
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A hot steel circle ready for Claymont’s 3000-ton head press. This precision machine is capable by d’Arazien 


of hot or cold pressing heads up to 10 feet in diameter in a wide variety of metals. Integrated 
facilities make Claymont a reliable source of quality steel plate and plate products for industry. 


CLAYMONT PRESSED HEADS 


CHECK CLAYMONT FOR— Alloy Steel Plates - Carbon Steel Plates + Stainiess-Clad Steel Plates 
High Strength Low Alloy Steel Plates + CF&l Lectro-Clad Nickel Plated Steel Plates - Pressed 
é and Spun Steel Heads + Manhole Fittings and Covers + Fabricated Steel Products 
; Large Diameter Welded Steel Pipe 


PRODUCTS OF WICKWIRE SPENCER STEEL DIVISION - THE COLORADO FUEL AND IRON CORPORATION 


Plant at Claymont, Delaware + Sales Offices in all Key Cities 5744 


(CF 


positive 


& Positive action, resulting from 
an aggressive, industry-wide air pollu- 
tion policy is rapidly replacing the 
outmoded philosophy—‘“‘wait until 
someone complains . . . or sues.” 
Today good community relations can 
be as vital and profitable as increased 
production efficiency. 


Dracco Dust Control Equipment— 
performance-proved in countless ap- 
plications—is one of industry’s most 


This Dracco filter unit handles 75,000 
cfm of dust-laden air from electric 
furnaces at National Supply's plant 
in Torrance, California. Special fea- 
tures of the unit include central 
classifier-hopper, Dynel filter bags, 
and automatic discharge of col- 
lected dust. 


Complete 40-page catalog on 
Dracco Dust Control Equipment 
contains detailed data and valu- 
able reference material. Write 
Sor Bulletin 800, 


effective allies in this fight against air 
pollution. Dracco filtration methods 
assure 9914-100% air cleaning by 
trapping dust at its source to prevent 
both internal and external atmos- 
phere contamination. 


The National Supply Company 
solved an air pollution problem and 
met the stringent requirements of 
smog-conscious Los Angeles County. 
The company installed a special 


action against air pollution 


Dracco Dust Control system to pre- 
vent escape of waste oxides from its 
electric furnaces. 

If your dust problem involves air 
pollution, recovery of valuable dust 
or elimination of nuisance dust, 
Dracco can help you take the positive 
action needed to solve it. For infor- 
mation call or write Dracco today. 


D Es A C C DIVISION OF 


FULLER CO. 


4040 East 16th Street - Cleveland 5, Ohio 


airstream conveyors 


dust control equipment 
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Cowles Pilot-Plant Cowles Laboratory 
Sedium Dispersion Sodium Dispersion 


Dissolver Dissolver 
DRIVE 
ORGANIC CONDENSER 
Liquid SYSTEM 
MELT DISPERSION 
TANK 
N2 
Neo 
IMPELLER 
SHAFT 
PATENTED 
IMPELLER 


Schematic Plant Diagram 
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Metallic dispersions finished in 30 minutes or less, particle 
size as small as two microns, with Cowles Dissolvers. 


Largest Manufacturers have selected Cowles equipment 


Highest quality metallic dispersions can now be easily controlled 
and produced in big volume, making many reactions commercially 
practical for the first time. 

Key to the new method is the unique action of the patented Cowles 
impeller. With rim speeds of up to 6150 fpm, the impeller vanes 
create a zone of intense turbulence and hydraulic shear. The liquid 
is moved rapidly through itself until maximum dispersion is 
obtained. The Cowles thus gives several many very important 
advantages: 


Versatility — prepares material for many reactions under conditions not 
heretofore possible. 


Finer particle size —gives maximum reaction surface to dispersed 
elements. 

More complete dispersion — assures complete homogeneity of material. 

Greater speed — cuts finished dispersion time substantially. 

Cleanliness — self-cleaning impeller will not clog with metal. 

Safety — gives the close control necessary with highly active materials. 


Predictable results — laboratory and pilot-plant models provide results 
easily duplicated in larger models. 


New Cowles Dissolvers with properly sealed and specially designed 
drives for metallic dispersions are available for all purposes. In- 
cluded are “package” models in both laboratory and pilot plant 
types, and models for commercial production. All are thoroughly 
proven in actual plant operations and represent the broad experi- 
ence and know-how of our organization — the established leader in 
its field. Specialized engineering assistance can be supplied if desired. 

For complete information write today for Technical Bulletin 
No. 21-1957, “Metallic Dispersions with the Cowles Dissolver.” 

Additional Cowles Dissolver models are available for efficient 
processing of all solid-liquid, liquid-liquid and gas-liquid products. 

Take advantage of the unusual Morehouse-Cowles Processing 
Equipment Application Service at no obligation —for a compre- 
hensive survey of your plant requirements and end products, with 
laboratory assistance and in-plant tests at our risk. 


\WOREHO USE 


5702-K 


\ 


MOREHOUSE-COWLES, INC. 


1150 San Fernando Rd. Henry Grady Bldg. 
Los Angeles 65, Calif. | Atlanta, Ga. 
Telephone CApital 5-1571 Telephone LD 554 


Convenient lease and time-payment plans « Distributors in principal cities 
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antibiotics 


wells 
Pfizer 


A filter cloth being fabricated at Pfizer's 
Brooklyn “tailor shop.” Wellington Sears 
filter fabrics are used on stainless steel 
plate-and-frame presses, as shown in large 
picture, and also on rotary filters. 


Through a fabric in a filter pass antibiotics, pharmaceuticals and chemicals 
which may one day help save a life. Or fight the afflictions of old age. Or control 
a plant disease. Or—in the case of citric acid—help recover oil from “tired” wells. 
In the hands of specialists at Chas. Pfizer & Co., Inc., that fabric becomes an 
active tool in the highly successful mass production of their laboratory finds. 

That a leading producer of antibiotics and other chemical products should 
assign the filter job to Wellington Sears fabrics is still another sign of how 
importantly fabric figures in industry’s plans. And it is logical that organiza- 
tions with first-hand understanding of research and experience should turn to 
Wellington Sears, to make use of more than a century of experience in serving 
the textile needs of industry. If you have a problem related to fabrics, in filtration, 
rubberizing, coating, laminating, or any combination of textiles with other mate- 
rials, we'll be glad to help. And for a useful booklet, write Dept. L-7 for “Fabrics 
Plus,” or “Filter Fabric Facts.” 


et Po 
ry 


Wellington rst in Fabrics For Industry 


Pon? 


Wellington Sears Co., 111 W. 40th St., N. Y. 18, N. Y.* Atlanta * Boston * Chicago * Dallas * Detroit * Los Angeles * Philadelphia * San Francisco * St. Louis 
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. 1 30” stainless steel plate and frame filter press 
used in an intermediate step in the purification of antibiotics. 
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TANK LEVEL 
DETECT OR- 
CONTROLLER 


SOURCE 


Note external mounting of the 
unit. No part of the instrument 
extends into the tank or vessel. 


The AccuRay Tank Level Detector-Controller can be used in two ways. 
It can be installed horizontally to provide a relay closure signal when 
the level rises above or falls below the level of the detector; or it 

can be installed vertically so that both a high level and alow level signal 
can be provided from one instrument. Accuracies can be maintained to 
plus or minus 4%”. The radiation source is installed either opposite 

the detector on the tank, or across a chord of the tank. The 

design of the source housing provides more than adequate shielding. 
Design of the instrument is in accordance with accepted standards 


for both explosion-proof and weatherproof operation. 


®AccuRay is a Registered Trademark of 
Industrial Nucleonics Corporation 


Title 


/ndustrial 
ucleonics 


CORPORATE ON 
1149 Chesapeake Ave., Columbus 12, Ohio 


The WORLD'S LARGEST Manufacturer of Nucleonic Industrial Process Control Systems 
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ACTUAL SIZE 


GET THE MOST FOR YOUR 


BTU DOLLAR 


...With Nicholson steam traps 


You get top operating temperature per dollar 
of fuel consumption . . . when you use the 
Nicholson steam trap. This trap purges all air 
and non-condensibles from pipes and equipment 
continuously .. . not just at warm-up time. Your 
boiler doesn’t have to operate at top capacity 
—all the time—to obtain top steam tempera- 
ture where and when you need it. 

Make full use of your BTU dollar, with 


Nicholson traps. They have only one moving 
part . . . a valve that operates on just a few 
degrees of temperature differential. 

In your steam generation, and in your steam 
utilization . . . Nicholson traps will save you 
money. You can try one. . . without obligation! 
W. H. Nicholson and Company, 12 Oregon St., 
Wilkes-Barre, Pa. Sales and Engineering Offices 
in 98 principal cities. 


| \ 
al | of Wilkes-Barre 
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Finest Products \ 
Made with Aluminas 


The properties to look for in 
HYDRATED ALUMINAS 


Not all Al203°3H20 is the same. 
Some batches of hydrated alumina 
will yield disappointing results in 
final products, and problems in 
processing. For this reason, you'll 
be wise to check for certain prop- 
erties in your hydrated aluminas: 

First, hydrated aluminas should 
have low organic contamination. 
Snow-white Reynolds hydrates, 
produced by a combination 
Bayer-Sinter process, have virtu- 
ally no organic content— and 
won’t “yellow” a product. This 
processing also prevents foaming 
during reaction, and lowers the 
alkali content of the hydrates. 

Reynolds hydrated aluminas 
don’t have the black specks and 
streaks that some Bayer-type hy- 
drates have, and their iron con- 
tent is extremely low. 


High Solubility, Purity 

You should also be sure that 
your hydrated aluminas have a 
high reactivity rate, leaving only 
trace quantities of insolubles when 
treated with acids or bases. 
Reynolds hydrates, R-5002 and 
R-5003, do have these qualities. 
They are highly soluble, and about 
as pure as modern processing 
methods can make them. 

In addition to their high solu- 
bility, purity and fast reactivity, 
Reynolds hydrated aluminas offer 
a wide range of particle sizes. Two 
basic types are offered: R-5002, 
which is specially refined for an 


Watch Reynolds All-Family Television Program, 


“DISNEYLAND”, ABC-TY. 


extremely low Fe.O, content, and 
R-5003, for use where the Fe.O, 
limitations are not as rigid. 


Hydrated A‘umina Uses 
Hydrated alumina is widely used 
in the production of petroleum 
cracking catalysts, as an adsorp- 
tion agent in ceramics and roofing 
granules, and in sagger washes 
and mold coatings. 

Since it reacts readily with 
strong mineral acids and alkalies, 
hydrated alumina is used in pro- 
duction of salts such as iron-free 
aluminum sulfate, sodium alumi- 
nate, basic aluminum sulfate, alu- 
minum chloride and aluminum 
phosphate. It is used to make glass 
and ceramics more resistant to 
heat, shock, and chemicals, and 
to add sparkle to glass and glazes. 


NEW BOOKLET ON 
ALUMINUM CHEMICALS 


Write today for free attractive booklet giving 
detailed information on the advantages, 
economies and applications of Reynolds 
Hydrated Aluminas, Calcined and Activated 
Aluminas.Write Reynolds Metals Company, 
P.O. Box. 2346-CJ, Richmond 18, Virginia; 
International Division, 19 East 47th Street, 
New York 17, N. Y. 
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For Transferring Radioactive Process Wastes, 


DESIGNED IN STAINLESS 


Ever since work on atomic reactors began, Graver has been building stainless tanks 
for transferring radioactive process effluents. Filled by remote control and cooled to 
remove heat from radioactive decay, tanks of the design shown above have been in 
service long enough to now be regarded as a standard for this use. 

Stainless is useful for its ability to withstand either basic or acidic liquid wastes 
for a long time without serious corrosion. For mixed radioactive wastes with many 
‘thalf-lives”’, such tanks may be required to hold dangerous isotopes for a very long 
time. The craftsmanship must be of the highest, which is never a question with 
Graver’s hundred-year reputation for quality fabrication. For atomic energy use or 
for industrial wastes, stainless and alloy fabrication by Graver provides the com- 
plete answer for long-lived installations. 


Building for the Futureon GRAVER JANK & MFG.(O.|NC. 
EAST CHICAGO, INDIANA «+ New York Philadelphia 
a Century of Craftsmanship Edge Moor, Delaware Pittsburgh Detroit Chicago 
Tulsa e Sand Springs, Oklahoma Houston New Orleans 

Los Angeles « Fontana, California » San Francisco 
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ZIRCONIUM 


CORROSION-RESISTANT 


CORROSION-RESISTANT 


PIPE & TUBING 


Where extreme corrosive action, temperature and pressure 
require replacement of tubing every few months, we 

offer the amazing new reactive metals and super alloys, 
Several, such as Zirconium and Titanium, have such 
remarkable resistance to corrosion, transparency to neutrons, 
strength, and resistance to heat, that service up to 

20 years can be anticipated. Rising labor costs, expensive 
down-time and extra cost of standby equipment make 

these metals both practical and economical. 


For general corrosive service Damascus offers stainless 
steel pipe and tubing in a full range of A.LS.1. 
standard analyses and special alloy grades. Pe 


treatment, corrosion resistance, ¢ ical and physical anal- 
ysis, mechanical properties of Zirconium, Zircaloy 2, Zire- 
aloy 3; Titanium, grades 40, 55, and 70; Precipitation 
Hardening Steels, A-286, 17-7-PH, 15-7-MO; Hastelloys A, 
B, C, F, and X. 


TUSAMASCUS TUBE COMPANY 


STAINLESS STEEL TUBING AND PIPE 
GREENVILLE, PENNSYLVANIA 
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PRECIPITATION | 
HARDENING 


STEEL 


COMPLETE INFORMATION on RARE and 

REACTIVE METALS PIPE and TUBING | mainte TAINLES 3. 

New 40-page handbook contains data on applications, heat 


AMERICAN STEEL 


WAREHOUSE ASS'N. 
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Plastisol coating seals out corrosion 


Tank lining 
has built-in 
visual cure control 


One of a group of Unichrome drum 
and tank lining materials, Coating 
B-124 is an unusual phenolic type 
material. When wet, it is gray in 
color. When fully cured, it is olive 
drab. This color change gives visual 
security against “half-baked” pro- 
tection especially in large tanks and 
tank cars where heat application 
may be uneven. 


Also in this coating group will 
be found several pigmented coatings 
which yield 2-mil thicknesses per 
coat. That’s double the build-up of 
ordinary phenolic coatings. Ob- 
viously, fewer coats are needed, 
cutting time and costs. 


APPLICATOR SERVICE 


Specialist firms experienced in ap- 
plying Unichrome lining materials 
are located across the country. They 
are well set up to handle even large 
equipment shipped to them. They 
can provide fast service, and the 
uniform coating with greater impatt 
resistance and improved protection 
for which Unichrome Phenolic 
Linings are noted. Send for names. 


METAL & THERMIT 


CORPORATION 


General Offices: Rahway, New Jersey 
Pittsburgh Atlanta Detroit 
East Chicago * Los Angeles 
In Canada: Metal & Thermit—United Chromium 
of Canada, Limited, Rexdale, Ont. 
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Unichrome “Super 5300” Coating sprays 
seamless, pore-free lining 
with outstanding resistance to abrasion 


Section at left shows how sheet linings are ables, with seams at all sharp bends. Contrast this with 


the continuous, seamless ‘‘Super 5300” lining on section at right. There are no weak spots where solu- 


tions could undercut lining. 


Chemical and corrosion engineers 
involved in new construction have 
shown keen interest in the advan- 
tages of Unichrome “Super 5300” 
Coating. Especially since it is a 
sprayable material, and can be ap- 
plied up to 60 mils thick per coat to 
any object that can be heated to 
required baking temperature. 


(1) Unlike usual sheet materials of 
rubber and plastic, “Super 5300” 
Coating poses no problem with 
seams, Since it is a liquid material, 
it forms a continuous coating with- 
out air pockets, eliminating poten- 
tial sources of trouble, even on 
complicated shapes. (2) Thick and 
pore-free, it presents no paths for 
corrosive chemicals to travel to base 
metal, (3) It withstands abrasion 


and impact to a remarkable degree. 
Thus, it securely “seals” against 
corrosive attack due to penetration 
or to damage encountered with or- 
dinary protective coatings. 


A vinyl material, “Super 5300” 
Coating naturally resists a broad 
range of acids, alkalies, moisture 
and other active agents. Should the 
need arise, equipment with this 
coating can be patched and spot 
rebaked, to reform an impervious 
“armor” good as new. 

“Super 5300” can be applied in- 
plant; or by expert applicators in 
key locations who can promptly 
and proficiently coat the equipment 
you ship them. Write Metal & 
Thermit for names. Or for Bulletin 
Chem-C-3, 
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This is the reliable Coppus Turbine furnished with either type of wheel 


Regular type wheef 


Top performance in all COPPUS TURBINES 


Both the regular type wheel or wide 
bucket “L’’ type wheel give you Coppus 
proven high quality and low mainten- 
ance cost. The “L” type wheel is the 
new development for use where low 
water rate is essential. 

Coppus “Blue Ribbon Turbines” 
earned their fine reputation right on the 
job. Users vouch for their top quality 
performance and their low maintenance 
cost. 

In the words of the supervisor of a 
large chemical company: “‘Coppus tur- 
bines require so little maintenance that 


a person would starve to death, if he 
depended on it for a living.” 

Proven features of all Coppus Tur- 
bines: 
e@ Turbines rated close to your hp re- 
quirements, from 150 hp down to 
fractional. No need to buy a bigger, 
costlier turbine than your conditions 
call for. 
e A larger number of steam nozzles, 
controlled individually by manually op- 
erated valves. 


@ Exclusive pilot operated excess speed 


safety trip supplementing constant 
speed governor. 
@ Replaceable cartridge type bearing 
housings. 
@ Optional carbon ring packing glands. 
Coppus Steam Turbines ranging from 
150 hp down to fractional, in 6 frame 
sizes, make turbine dollars go far- 
ther. Send for Bulletin 135 on Coppus 
Turbines. 
COPPUS ENGINEERING CORPORATION 


228 Park Avenue, Worcester 2, Mass. 
Sales offices in THOMAS’ REGISTER 
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Pilot plant reactor shell 

after 2000 hours service. Note 
corrosion on stainless steel shell 
and flange, while titanium 

liner shows no corrosion effects. __ 
Right: Titanium dip-tube after — 
2000 hours operation remains free if 


of corrosion damage. Fi 


In high-temperature nitric acid service... 
TITANIUM WINS TOUGH 2000-HOUR 
CORROSION TEST 


: CORROSION RATE TEST : 

Conditions: 375° F, 300 psig, 
6% nitric acid 


Corrosion Rate 
Material mils /yr 


A large petrochemical company recently tested titanium versus 
other metals in high-temperature nitric acid service. 6% to 10% 
concentrations were handled in a pilot plant reactor at temperatures 
between 300° to 400°F. 

Above you see dramatic proof of titanium’s performance in this 
punishing service. After 2000 hours, the reactor’s titanium liner 
and dip-tube showed no corrosion effects, while the stainless steel 
shell and flanges were badly corroded. 

Further corrosion-rate tests were made by immersing test coupons 
of various metals in the reactor for 40 hours. Again, test results proved 
titanium’s outstanding corrosion resistance (see chart at right). 

Want more information? Write for bulletin on Corrosion Resistant 
Properties of Titanium. 


MALLORY MS SHARON 


nical information. 


Titanium 

347 stainless steel 
304 stainless steel 
310 stainless steel 
410 stainless steel 
309 stainless steel 
Nickel - Chrome Alloy 20,500 


MALLORY-SHARON METALS CORPORATION + NILES, OHIO 
Integrated producer of Titanium * Zirconium © Special Metals 
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STRUTHERS WELLS 
CORPORATION 


WARREN, PENNA. 
“ STRUTHERS WELLS PRODUCTS 
PROCESSING EQUIPMENT DIVISION 


Crystallizers . . . Direct Fired Heaters . . . Evaporators ... 

Heat Exchangers .. . Mixing and Blending Units . . . Quick 

Opening Doors . . . Special Carbon and Alloy Processing 
Vessels . . . Synthesis Converters 


BOILER DIVISION 


BOILERS for Power andHeat Crankshafts . . . Pressure 
. . . High and Low Pressure Vessels . . . Hydraulic Cylin- 
..» Water Tube... Fire ders... Shafting ... Straight- 


Tube ... Package Units ening and Back-up Rolls 
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FIRED HEATERS 


@ Long, trouble-free Service 
@ High Thermal Efficiency 
@ Highest Temperatures and Pressures 


For direct heating of liquids and vapors to temperatures about 
1750°F, in any commercial pressure range, Struthers Wells 
can supply a wide variety of fired heaters to match your heat- 
ing requirements. 

Many units are being supplied to the petroleum and petro- 
chemical industries, for direct heating of oil and hydro-carbon 
gases, and for cracking service. Equipment is supplied to heat 
gases to high temperature for chemical plant service, and for 
thermal and catalytic cracking of chemical compounds. 

Heating units and complete systems have been supplied 
using circulating mediums, to temperatures above 1700°F. 

Special heaters supply high temperature water or superheated 
steam, at high pressures. 

Standard designs allow us to make quick quotations and 
fast deliveries, for most services. 


Write on your letterhead for new Bulletin A-46, 
describing standard heaters. 


FORGE DIVISION 


ner day! 


Your process cooling towers may be doing a 
fulltime job now, but soon you'll have to work 
them overtime. By 1975, report authorities, in- 
dustry alone will require 215,000,000,000 gallons 
of water per day! 

To stand up to such intensive usage, towers 
should have the protection that only continuous 
L&N pH control automatically provides. L&N 
engineers treat each tower as an individual pH 
problem. Its control system is engineered on the 
basis of L&N’s pH Controllability Analysis. This 
appraisal of the tower’s “controllability factors” 
(flows, retentions, concentrations, etc.) tells us 
whether pH is actually controllable under exist- 
ing tower conditions. If the answer is negative, 
the analysis highlights what must be done to 
make pH controllable. 

The benefits of this unique L&N approach are 
significant. They include, in the words of an 
operator of two 200,000-gallon towers, “. . . con- 
serving large amounts of make-up water, wood 
protection, prevention of carbonate scale, and 
more effective slime control.” His report adds 
that “automatic pH control at both plants has 
been effective and satisfactory.” 

Write for Process Data Sheet 700(1), “L&N 
pH Control of Cooling Tower Water.” You’ll 
also receive our Controllability Analysis Ques- 
tionnaire to complete and return, without obli- 
gation, for answers to your cooling tower pH 
problems. The address, Leeds & Northrup Co., 
4916 Stenton Ave., Phila. 44, Pa. 


LEEDS IN NORTHRUP 
Instruments TT Automatic Controls « Furnaces 
bie 


, Photo courtesy J. F. Pritchard Co. 
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There’s big difference 
rotary dryers 


Link-Belt Roto-Louvre Dryers provide precise processing 
for heat-sensitive, friable and hygroscopic materials 


1, NO OVERHEATING — Large 2, NO BREAKAGE — Ma- 3. UNIFORM DRYING— 
volume of hot, dry air easily pene- _terial rolls gently over it- Each face of every par- 
trates thin bed at feed end for self in a spiral path to the ticle is reached many 
maximum heat transfer where discharge end of the dryer, times by hot gases. 
greatest evaporation can take minimizing abrasive effects 

place. At discharge end, smaller and degradation. 

air passages permit less heated air 

to penetrate bed. 


Section thru feed end 


4, LOW MAINTENANCE — 5+ LONG LIFE — Material 6- COMPACT — Short re- 
Mounted parallel on trun- rolls over itself—no abra- tention time often saves up 
nion rollers, Roto-Louvre sion of louvres. Hot gases to 50% of floor space 
maintains its alignment. hit metal only 25% of time. needed for other dryers. 


Section thru discharge end 


Single-shell dryer for Only the Link-Belt Roto-Louvre 
non-sensitive materials offers all these advantages 


a ciao LTHOUGH Link-Belt builds several types of dryers, 

z | | ss A including a superior single-shell design, we recom- 
mend the Roto-Louvre wherever sensitive materials are 

ee a 1 to be processed. When there’s a problem of overheating, 
breakage, variation of particle size or floor space—this 


precision dryer is the answer. We'll be glad to labora- 

ES aterial is carried up by lifters, gradually dis- 

charged through air stream. High temperatures tary-test a sample of yor mater ial a pound or a ton 
can be used for high-capacity drying of non- work out drying, cooling or roasting procedures you can 


sensitive materials having uniform particle size. duplicate in your own plant. 
Although first cost is low, abrasive action is 
. high as are space requirements. 


e ROASTERS 


For facts on the broad Link-Belt dryer line, DRYERS e@ COOLERS 
see your nearby district office. And for data 

" LINK-BELT COMPANY: Ex i Offices, Prudential Plaza, Chicago 1. 
on the Roto-Louvre, write for Book 2511. To Serve Industry There Are Link-Belt fisae onl Sales Offices in All 


Principal Cities. Export Office, New York 7; Canada, Scarboro 
(Toronto 13); Australia, Marrickville (Sydney), N.S.W.; South 
Africa, Springs. Representatives Throughout the World. 14,305 
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SPENCER CHEMICAL CO. UNRAVELS KNOTTY PROBLEM: 


/ 


Maintaining a controlled flow of liquid 
ammonia at high pressures, 24 hours a day. 


At the Vicksburg, Miss. plant of Spencer Chemical Company, ammonia 
production demands two things of pumps: (1) 24-hour, 7-day-week opera- 
tion and (2) continuous flow of controlled volumes of liquid ammonia at 


high pressure. 


How Spencer licked the problem: When 
Spencer began outlining construction plans 
in 1951, company engineers specified two 
Aldrich Direct Flow, 34" x 3” stroke Triplex 
Pumps. These were scheduled to be used for 
alternate 30-day periods. According to com- 
pany spokesmen, nearly four years of service 
have proved these pumps to be efficient and 
capable of durable service. 

Results: Dependability and freedom from 


trouble in all phases of operation. The Vicks- 
burg Works Maintenance Superintendent 
tells us: ‘““The Aldrich Pump is an excellent 
unit. Valve life is excellent and packing life 
exceptionally good.” 


We'll be glad to send you full information on 
Aldrich Pumps and their advantages to you. 
Simply write Aldrich Pump Company, 3 
Gordon Street, Allentown, Pa. 


the toughest pumping problems go to 
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MOTOR PLATFORM 


LUBRICATION 


FINENESS ADJUSTMENT 


pew SPINNER 


LUBRICATION 


DISTRIBUTING 
PLATE 


i Williams Air Separators Work 
18-foot Williams RC Separator being tested : : ss (sg Material is fed onto revolving distribu- 
at plant before shipment. i me: tor plate which sptays material into a 

rising air current. Fine. material is 

i carried upward through the spinner 

blades which permit material of speci- 

Wyte LLIAMS 4 fied fineness to pass through and to be 

precipitated in the outer casing and 

discharged as the fine traction. Coarse 

GEARLESS od COARSE material from the distridutor plate, and 
. that rejected by the spianer blades, is 

Yi discharged as the coarse fraction. Just 

one shaft carries all operating parts. 


MECH <. NICAL ~ ye; Only two sealed non-friction bearings 


are used. One simple Vee-belt drive 
from motor to central shaft eliminates 


AIR SEPARATOR | of 


20 To 325 Mesh Separations—Trouble-Free Gearless Operation 


For removing fines from coarsely ground mate- and heavy internal construction. Only two anti- 
rial or for making separations of fine material (the friction bearings are used. They are enclosed 


separations ranging from 20 to 325 mesh), in dust-proof and moisture-proof housings. All 
Williams Mechanical Air Separators provide the sizes permit adjustment for wide variation in 
lowest cost, maximum production equipment fineness of separation. Let us send you complete 

and no fine delicate screens are employed. - 

put is unusually high even for fine separations. 9 Standard sizes. Capacities, Ya ton to 75 tons hourly. 
Construction is heavy duty throughout with WILLIAMS PATENT CRUSHER & PULVERIZER CO. 
heavy steel plate casing, simple gearless drive 2706 North 9th Street St. Lovis 6, Mo. 


Helix-Seal Roller Vibrating Feeders 
Mills Mills Screens Oldest and Largest Monvtocturers of Hommer Mills in the World 


6% MOTOR 
{ 
| 
{ 
Mills 
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Cut Tower Volume 20% 


with 


PALL RING 


Where conditions suggest the use of metal packing 
rings in absorption operations, here’s an important 
point to remember: 


Tower volume can be reduced substantially by using 
metal Pall Rings in place of metal Raschig Rings. 


Take a careful look at the graphs. They show capacity 
data and pressure drop data taken from tests run 

not in an eight or twelve inch tower but in our new 

30” diameter experimental tower. The tests were made 
using 114” rings, packed to a depth of 8 feet. 


This improvement in performance results purely from 
the characteristics of the Pall Ring. The Pall Ring 
differs from the conventional Raschig Ring in that 
sections of the ring wall are stamped and bent inward 
permitting better circulation of liquid and gas. Thus, 
more surface area is wetted resulting in greater active 
contact area between phases. 

Metallic Pall Rings are made at present in 1”, 114” 
and 2” sizes in carbon steel, stainless steel, 

aluminum and copper. 


AP 


Pressure Drop (inches water /Ft. Packing) 


Ol 


500 1000 2000 


Gas Rate Ibs./ ft® hr. 
PRESSURE DROP vs. GAS RATE 


@ 


Mass Velocity) as 


m, 
iL 
<= 
2 
= 


200 500 1000 2000 3000 


Liquid Rate, Ibs. /ft2 , hr. 


For full information — MASS TRANSFER COEFFICIENT 


on Pall Rings and on other vs. LIQUID RATE 


tower packings, write for a 
copy of Bulletin TP-54. 


AKRON 9, OHIO 
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DEVELOPMENTS... 


JULY 28, 1958 


C. H. CHILTON 


Production of acetic and 


formic acids from NSSC 
mill black liquor is now 
commercial. New unit at 
Sonoco Products’ Harts- 
ville, S. C., paper mill has 
just gone into operation. 


Chicago’s Sanitary District 


reports success with pilot 
plant for wet oxidation of 
organic wastes (Zimmer- 
man process). Full-scale 
unit is strong possibility 
for near future. 


Two new electric furnaces 


that reciprocate, rather 
than rotate, are now in 
operation at Keokuk Elec- 
tro-Metals Co., Rock 
Island, Wash. Keokuk has 
a license from Elektro- 
kemisk, whose basic patent 
covers any form of rela- 
tive motion between 
charge and electrodes in 
manufacture of calcium 
carbide and ferroalloys. 


Aeration tames sodium sulfite waste 


Just now coming on stream at Sherwin- 
Williams’ Chicago plant is a new unit for dis- 
posing of sodium sulfite waste by air-oxida- 
tion to sodium sulfate. 

Waste stream, loaded with sulfite, comes 
from S-W’s para-cresol and beta-naphthol op- 
erations (Chem. Eng., Jan. 1953, p. 127). In 
these processes, caustic fusion of aromatic sul- 
fonic acids yields the desired end products 
while liberating sodium sulfite. 

Chicago’s Metropolitan Sanitary District 
has asked Sherwin-Williams to control the 
sulfite in its waste stream, since too much 
sulfite puts a heavy burden on the District’s 
sludge aeration plant. Sulfate, on the other 
hand, is no problem. 

Business end of S-W’s new unit is a piece 
of special equipment inade by mixing Equip- 
ment Company. This device whips atmospheric 
air into the sulfite solution with a high degree 
of dispersion, apparently achieving a level of 
air oxidation not previousiy attained on a com- 
mercial scale. 

Despite the simplicity of this scheme, it 
was not Sherwin-Williams’ first choice. Origi- 
nal idea—in which the company sunk $500,000 
worth of research and development—was to 
recover liquid sulfur dioxide from the waste 
sulfite stream. S-W won’t reveal details of pro- 
posed process, explains that lack of an attrac- 
tive market for SO. was chief reason for 
scuttling the project. 


New cracking catalysts to the fore 


Latest development in the field of pe- 
troleum cracking catalysts—one likely to set a 
new trend—is the merger of synthetic and 
natural materials into single proprietary 
products. 

American Cyanamid and National Alumi- 
nate have both embraced the if-you-can’t-lick- 
’em-join-’em principle with new catalysts now 
ready for commercialization. Cyanamid an- 


(Continued on page 53) 
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The P-K Vacuum Tumbler Dryer 


drying system using P-K Vacuum 


i 4 Completely integrated vacuum 
Tumbler Dryer Blender. 


Side view, showing vacuum pump, 
condenser and related compo- 
nents. Note compact arrangement 
and short lengths of piping. wy 


A faster, better way to vacuum-dry heat sensitive materials 


The remarkably fast drying action of the P-K Vacuum 
Tumbler Dryer—a fraction of the time required by conven- 
tional methods—is partly accomplished by baffling in the 
jacket, which circulates the heating medium uniformly 
around the containing vessel. In addition, rapid generation 
of vapors produces a scrubbing action on the walls of the 
blender, improving the heat transfer rate to a marked degree. 

These factors, important as they are, do not tell the 
whole story. The P-K Dryer operates at optimum efficiency 
when it is part of a completely integrated, factory engi- 
neered system, instead of an on-site assembly of component 
parts and piping—which increases the cost and impairs the 
attainable benefits. For heat senstive material drying, in a 
closed system, there must be a perfect balance of jacket 


Patterson 


Chemical and 
Executive offices and plant: East Stroudsburg, Pa. 


P-K ‘Twin Shell” Blenders Heat Exchangers Packaged Pilot Plants « 


P-K Lever-Lock Doors « P-K Cone and Ribbon Blenders 


circulation, vapor filter, vapor line, compact piping, vacuum 
line, vacuum pump and effective controls. 

These essential relationships P-K provides, including fac- 
tory designed supports to house the entire operation. The 
illustrations show a unit used in P-K’s Customer Service 
Laboratory to pre-test the specific requirements of your 
formulae. You are urged to use this service without cost 
or obligation. Similar integrated units can be designed for 
your needs in capacities from 1 to 150 cubic feet. 

Use the coupon to secure Data Sheet No. 1530. Better 
yet, contact our Customer Pre-test Department for a test 
if your heat sensitive formulations are difficult to produce 
rapidly, satisfactorily—and economically. 


Patterson-Kelley Co., Inc. 
1507 Hanson Street 
East Stroudsburg, Pa. 


me the information on vacuum drying checked 
ow: 

(0 Data Sheet No. 1530 

0 P-K pre-test of our product 

Name Title. 

Cc 


Street Addr 
City Zone. State. 
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nounced its Aerocat 2000 last month; National 
has not yet unveiled its new Nalco 783 but 
admits that sufficient quantities are being 
made to fill developmental orders. Both firms 
emphasize that the new catalysts are not yet 
in full-scale refinery use. 

Natural clays (e.g., kaolin, montmoril- 
lonite, bentonite, halloysite) and synthetically 
prepared silica-alumina products can both be 
used in catalytic cracking, although not neces- 
sarily interchangeably. Clays are cheaper, of 
course, and more stable, but don’t usually 
measure up to synthetics in ability to turn 
out high-octane gasoline. (One producer of 
kaolin catalysts claims equivalent perform- 
ance; see Chementator, Nov. 1957, p. 136.) 

Chief physical difference between natural 
and synthetics is that natural clays are crystal- 
line, while synthetics are amorphous. In mak- 
ing Aerocat 2000, however, Cyanamid puts its 
unidentified high-purity clay through an un- 
identified chemical treatment which trans- 
forms it into an amorphous structure, thus 
enhancing its catalytic activity while main- 
taining natural clay’s inherent stability. 

Cyanamid is pushing its combination 
natural-synthetic catalyst as a low-cost way 
to purge cat crackers of heavy-metal con- 
tamination which can seriously affect straight 
synthetics. At $225/ton (vs. $294 for low- 
alumina synthetic and $330 for high-alumina 
synthetic), the refiner can afford to bleed off 
enough catalyst to keep contamination down 
and activity up. 


Turn waste pickle liquor into an asset 


Anyone who could dispose of waste sul- 
furic acid pickle liquor at a profit would—like 
the proverbial mousetrap inventor—find the 
steel industry beating a path to his door. 

Such a process is that originated by Mel- 
lon Institute’s Richard D. Hoak (U. S. 2,712,- 
980). Crucible Steel and Rust Engineering 
have had commercialization under considera- 
tion for the past year. Process has been 
demonstrated at Crucible’s Midland, Pa., 
plant, and patentable improvements have been 
made by Crucible. 

Process involves reaction of sulfuric acid 
pickle liquor with coke-oven gas and, for that 
reason, is applicable only where coking and 
pickling operations are carried out in the same 
vicinity. But there are many such sites. 

The Hoak process uses waste pickle liquor 
to make ammonium sulfate from the ammonia 


content of coke-oven gas, thereby reducing 
the need for fresh concentrated H,SO, now 
used for this reaction. Other useful products 
are a high-grade iron oxide, elemental sulfur, 
ammonium thiocyanate and calcium ferrocy- 
anide. All constituents of the starting ma- 
terials, including H.S and HCN, end up as 
potentially salable products. 

Key step is oxidation of iron sulfides 
(formed from the H.-S in the gas and the iron 
in the liquor) to produce ferric oxide and 
free sulfur. This is done by aeration of the 
slurry (with air or oxygen) under conditions 
of intense agitation at 45-50 C. and pH 6.5-7.5. 


How cheap is Britain’s atom power? 


U. S. politicians who have publicly and 
privately lambasted the AEC for letting 
Britain take the lead in commercial nuclear 
power with its gas-cooled reactor program 
may be a bit more charitable in the face of 
recent frank pronouncements emanating from 
the U. K. 

When Britain started up the world’s first 
commercial-scale nuclear power plant—the 
Calder Hall station, using a gas-cooled reactor 
(Chem. Eng., Dec. 1956, pp. 114-6), Sir Chris- 
topher Hinton, then of the U. K. Atomic En- 
ergy Authority, estimated that power cost 
would be less than 7 mills/kwh. 

Last month Hinton, now chairman of the 
Central Electricity Generating Board, ad- 
mitted to an electric power convention that 
original estimates of nuclear power costs were 
too optimistic, in part because of overestimat- 
ing the return from reuse of plutonium. 

Hinton now maintains that if substantial 
cost reductions haven’t been achieved by 
1965, Britain will have to make a decision 
between building uneconomic nuclear plants 
and reverting to conventional power plants. 
He picks development of better and more- 
efficient fuel elements as the main cost prob- 
lem. 

Another news item apparently ties in 
with this picture. It was the announcement 
in June that British civil nuclear power sta- 
tions are being modified to produce fissile Pu- 
239 for military warheads instead of the non- 
fissile Pu-240 currently scheduled for fuel- 
enrichment usage. 

This decision is a surprising reversal of 
Britain’s policy to divorce the military and 
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In the production of extra fine 
grade bentonite clay . . . a large mid- 
western chemical company makes 
skillful use of the effectiveness of 
Merco Centrifugal Separators in 
classifying micron size particles. 

In this beneficiation process, the 
clay, after a primary rough cut, is 
fed to a Merco A-24 Centrifugal Sep- 
arator for secondary classification. 
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Final cut is made in a high speed fication, washing, soluble recovery 
Merco Model C-30 Centrifuge which and classification . . . on a 24 houra 


produces the consistently high qual- day, 7 day a week basis. 
ity end product. For more details on the complete 


The Merco Centrifuge, incorporat- line of Merco Strainers, Centrifuges 
ing the unique return flow principle, and Screening Centrifuges, just drop 
can continuously handle the 5 basic a line to Dorr-Oliver Incorporated, 
separations . . . concentration, clari- Stamford, Connecticut. 


Merco — T.M. Reg. U. S. Pat. Off. 


orn 


(in O 


From left to right in flowsheet order are Merco Rotary Strainer 
monitoring feed to Merco A-24 Separator; Model C-30 
Centrifuge is shown to right behind which is Merco CX-16 
Centrifuge classifying hectorite in same manner. 
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civil potentials of its nuclear power program. 
It means that Britain is giving up its claim 
to be the only country in the world with a 
substantial nuclear power program operated 
solely for civil use. 

The new policy not only slashes the cost 
of military plutonium but is seen in some 
quarters as a means of providing the new 
power plants with a more favorable credit for 
its spent fuel elements. 


Kwh. replace costly oxidizing agent 


Dept. of Agriculture and Newark College 
of Engineering are teaming up to develop a 
low-cost process for making dialdehyde starch, 
a product with large potential as an adhesive, 
thickening agent, plasticizer, paper size and 
chemical intermediate. 

Process being investigated is electrolytic 
oxidation of corn starch. Brought to the 
100-lb./week stage in the USDA laboratory 
at Peoria, Ill., the process will be explored 
further at Newark in a stepwise program, 
starting first with a 100-amp. unit and work- 
ing up to a 2,000-amp. model. Commercial 
cells may be on the order of 10,000 amp. 

Electrolytic oxidation is designed to beat 
the high cost of periodic acid reagent. With 
periodic acid at $25/lb., cost of oxystarch is 
about $30/lb. In the new process, the small 
initial charge of periodate is continuously re- 
generated and reused. Estimated production 
cost: 20-30¢/Ib. 

Cathode and anode compartments in the 
cell are separated by a semipermeable mem- 
brane. Cathode is iron or steel, catholyte is 
5% NaOH solution. Anode is lead, coated 
with lead oxide; anolyte is 10% sodium iodate- 
periodate solution. Starch is fed to the anode 
compartment, is oxidized by the periodate to 
form two aldehyde groups in each repeating 
glucose unit. 


Rotating furnaces: One negative vote 


Union Carbide’s disclosure to CE that 
its Electro Metallurgical division has just put 
in a rotating ferrosilicon furnace at Alloy, 
W. Va., while newsworthy, is not particularly 
startling, in view of: 

@TVA’s manifest enthusiasm for its 
rotating phosphorus furnace (Chementator, 
July 14, p. 74). 

@ Reports from Air Reduction that its 
four big rotating calcium carbide furnaces at 


Calvert City (Chem. Eng., Mar. 1952, pp. 238- 
240) have run smoothly since startup. 

@ Latest tally by Elektrokemisk A. S., 
licensing agent for the basic Ellefsen patent, 
showing some 75 rotating furnaces for carbide 
and ferroalloys in operation or under con- 
struction all over the world. 

What is more surprising is the informa- 
tion brought to light in the Monsanto-Miller 
trade secrets case (Chementator, June 2, p. 
43) that Monsanto designed its first big phos- 
phorus furnace at Soda Springs for rotation 
but two years later reverted to stationary 
design for its next furnace. Obvious infer- 
ence is that Monsanto was disappointed in 
performance of the rotating furnace ; however, 
the company declines to clarify this point. 


Make better cost estimates, but fast 


A way to improve the accuracy of 
“quickie” capital cost estimates was outlined 
last month by Shell Development’s W. E. Hand 
at a meeting of the American Assn. of Cost 
Engineers in Cleveland. 

Hand’s method is a variation of Lang’s 
ratio estimation technique described in Chem- 
ical Engineering ten years ago. In Lang’s 
method, complete plant cost is approximated 
by multiplying total delivered cost of equip- 
ment by one of three factors. Choice of factor 
depends on whether the plant handles fluids, 
solids or both. 

In Hand’s method, each type of equip- 
ment carries its own specific multiplier, elimi- 
nating the sometimes arbitrary choice when 
using Lang’s fluid-solid factors. Hand has 
worked out these typical multipliers to get 
total battery-limit costs (including indirects) 
attributable to each class of equipment: 


Fractionating columns ...... 4 
Pressure vessels ............ 4 
Heat exchangers ........... 3.5 


With 15 years’ experience using this 
method, Hand states that it has proved “quite 
satisfactory” for preliminary estimates, with 
better results than the Lang method. Because 
of company-to-company variations in stand- 
ards for mechanical design and plant layout, 
Hand recommends that engineers using his 
estimation method work out multipliers which 
fit their own particular requirements. 
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Helpful New 32-Page Data Book ALUM 


Every user of aluminum sulfate 
should have this important new 
technical bulletin! Prepared by 
General Chemical, America’s fore- 
most Alum producer, this fact- 
filled book contains carefully 
selected data which Alum con- 
sumers need most often and find 


Basic Chemicals for 
American Industry 


most helpful. 

Having special emphasis on 
liquid Alum, it provides authori- 
tative information on: 
physical properties 
storage and handling 
“ methods of analysis 

Included are many valuable 


tables and graphs covering vis- 
cosity, pH, freezing point curves, 
Baumé tables and temperature 
corrections for liquid Alum solu- 
tions, conversion charts, etc. 

Copies are free. 

Please use company letterhead 
when you request yours. 


40 Rector Street, New York 6, N. Y. 
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DEVELOPMENTS... 


PROCESSES & TECHNOLOGY «. s. 


Novel Reoxidation Scores Nitric Acid Gains 


With new absorption-oxidation column, acid 
maker reduces cost of making nitric acid. Nitrous oxide 
reoxidizes more efficiently while bubbling through acid. 


Lean 
gas 


. 
Absorption 
Tray also 


reoxidizes 
NO (shaded 
segment) 


Air 


NO2 


Along with the latest Paris 
fashions currently making their 
U.S. debut, another French de- 
sign now bids for the attention 
of chemical engineers—and 
they’ll probably find it more re- 
warding than the “trapeze 
look.” Etablissements Kuhl- 
mann, French chemical manu- 
facturer, reveals for the first 
time details of its new scheme 
for producing nitric acid via 
ammonia oxidation. 

If process lives up to all its 
advance claims, it could well be 
the most significant advance in 
nitric acid technology in many 
a year. Built around a novel 
absorption - oxidation column, 
process requires a smaller cap- 
ital investment and turns out 
nitric at a lower cost per pound 
than competing processes, 
claims Kuhlmann. 

As a corollary, process boasts 
over-all yields of around 98% 
while producing a 70% acid. 
By comparison, Montecatini’s 
process, now making its initial 


U.S. appearance, claims 94-95% 
yields producing a 60% acid 
(See Chem. Eng., May 5, 1958, 
p. 56). 

Kuhlmann is proving out its 
process in a 200-ton/day plant 
at La Madeline-lez-Lille and has 
accumulated over a year of op- 
erating data to back up its 
claims. 
Liquid Holds Secret — One 
look at the basic absorption 
equation reveals the impetus 
for Kuhlmann’s development: 

3 NO, + H,O ———» 2 HNO; + NO 

Each mole of nitrous oxide 
formed during absorption must 
be reoxidized to NO, before it 
can be absorbed. In conventional 
systems, this reoxidation takes 
place in the gas phase when air 
is injected into vapor space above 
liquid. This reaction is rela- 
tively slow and vapor volume 
needed controls the size of ab- 
sorption equipment. 

Kuhlmann discovered, however, 
that nitrous oxide reoxidizes 
almost instantaneously when 
mixed with air and _ bubbled 
through liquid nitric acid which 
is in equilibrium with the NO- 
rich gas. Utilizing this concept, 
Kuhlmann engineers were able 


Kuhlmann's Absorption -Oxidation Tray 


Outlet 


Gas diffusion 


boxes 


Fenced -off compartment reoxidizes NO to NO2 
with air in liquid phase of nitric acid 
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{ SHELL SHELL 
XYLENE CYCLO-soL 53 


Va 


PERCENT EVAPORATED 


SOLVENTS 


with a variety of evaporation rates 


Typical properties are given in the booklet shown. Write for a copy, 


SHELL TOLUENE } SHELL XYLENE 


ne" : for applications where very fast ... has an exceptionally narrow distillation 
evaporation and high solvency are required. range, is slower drying than toluene, 


SHELL CYCLO-SOL’ 53 SHELL TS-28 SOLVENT 


excellent solver:t with higher flash point a still slower drying aromatic concentrate 
and slower evaporation rate than xylene. Recom- of medium high solvency. Recommended for 
mended for baking finishes and flow coating, baking finishes and flow coating. 


These Shell solvents cover a very wide range of evaporation rates. Their individual 
haracteristics satisfy specific requirements in a great variety of formulations. 


SHELL OIL COMPANY 


50 WEST STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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KUHLMANN’S columns give its 
nitr’~ process an edge over com- 
petitive plants. 


to design much smaller absorp- 
tion equipment for the new plant. 
> Pie-Shaped Compartments — 
Patented in France, Great Brit- 
ain and Germany, Kuhlmann’s 
novel absorption tower provides 
simultaneous oxidation of NO 
and absorption of the NO, into 
weak acid within separate com- 
partments on each tray. 

Separators divide each tray 
into six pie-shaped compart- 
ments. One or more of the com- 
partments is formed by solid 
separators; the others are 
bounded by separators perfor- 
ated with slots, staggered to mix 
the liquid as it flows in circular 
path from one icompartment to 
another around the plate. Three 
perforated diffusion boxes, work- 
ing like bubble caps, bubble gas 
from below through the liquid 
in each compartment. 

The compartment(s), isolated 
by solid separators, functions as 
an oxidation zone. Acid in such 
a compartment, which is in equi- 
librium with NO-NO, stream 
from next lower plate, is essen- 
tially stagnant. 

Air is introduced through the 


gas-diffusion boxes along with 
the NO-NO, mixture. Submerged, 
brine, cooling coils keep acid 
cool to speed oxidation reaction. 
> Premium Position — Orienta- 
tion of the oxidation zones with 
respect to those on other trays 
directly affects absorption effi- 
ciency. 

In an English patent applica- 
tion, Kuhlmann describes tray 
positioning for a typical 16-tray 
tower: Tray numbers 2 through 
7 (numbering from bottom) each 
have one oxidation compartment 
(tray 1 is just a simple absorp- 
tion tray). Each of these com- 
partments, comprising one-sixth 
of tray surface, is offset by 60° 
from oxidation zone on the tray 
below. 

Tray outlets are placed so that 
NO.-enriched gas from oxidation 
zone of lower tray bubbles up 
through most concentrated acid 
(near outlet) on the next plate. 
This relation of most-concen- 
trated gas contacting most-con- 
centrated acid maximizes mass 
transfer through gas-liquid in- 
terface. 

Plates 8-14 in Kuhlmann’s hy- 
pothetical column have two oxi- 
dation compartments (4 of tray 
surface), displaced by 60° from 
zone below. Thus, there is a par- 
tial overlapping which effects a 
double reoxidation as the gas 
stream becomes leaner in nitro- 
gen oxides. Tray 15, identical to 
trays 2-7, completes cycle of dou- 
ble reoxidation and the final tray 
(16) is a simple absorption tray. 
> Rest of Flowsheet — Remain- 
der of Kuhlmann’s two-pressure 
plant at La Madeline is based on 
standard nitric acid practice. 

Ammonia is oxidized catalytic- 
ally at atmospheric pressure with 

‘an. efficiency of around 98.5% 
(pressure processes get only 96- 
98% oxidation efficiencies). 

. Hot reaction gases pass 
through a waste-heat boiler and 
then through an exchanger to 
heat exhausted gas from ab- 
sorbers entering recovery tur- 
bine. Then, cooled reaction gas 
containing nitrogen oxides is 
compressed to around 40 psi., 
given additional refrigeration 
and piped to the absorption- 
oxidation columns. 

Compressing gases. before 
absorption reduces size of equip- 
ment needed and permits recov- 


ering power following absorp- 
tion by expanding reheated gas 
through a turbine. Kuhlmann 
uses same absorption pressure 
range as Montecatini process; 
Du Pont process operates in 120 
psi. range. 

Exhaust gases from last ab- 
sorption-oxidation tower are re- 
heated in an exchanger placed 
ahead of the compressor and then 
expanded through a turbine con- 
nected to compressor. Low pres- 
sure drop through the system 
(7 psi. at 70% HNO, 4.3 psi. 
for 56% acid) makes possible 
a net power gain in process. 
Nitric unit can supply rest of 
Kuhlmann’s plant with process 
steam after providing power for 
the compressor. 
> Look at Results—The La Mad- 
eline nitric plant uses four of the 
new absorption-oxidation towers, 
about 70 ft. high and 15 ft. in 
dia. 

Kuhlmann claims that absorp- 
tion efficiency has averaged 99% 
since startup in June, 1957, with 
peaks as high as 99.5% for pe- 
riods of a whole month. Efficien- 
cies of 98-98.5% are considered 
about par for conventional nitric 
plants. 

And 70% acid is considerably 
more concentrated than product 
from conventional plants. Usual 
acid strength is around 56-58% ; 
most plants can boost this to 
aroynd 60-62% with a resulting 
drop in process efficiency. Monte- 
catini reports that it is now 
building a plant to produce 70% 
acid, but this plant will require 
an additional low-temperature 
absorption stage (with 98% effi- 
ciency), higher working pres- 
sure and extra refrigeration 
equipment. 

A 70% acid is especially useful 
in making complex fertilizers— 
there is less water to evaporate. 
In making concentrated 98-99% 
nitric, too, a stronger starting 
acid makes concentration more 
economical. 


Mine on Stilts Will 
Win Frasch Sulfur 


By 1960, according to plans 
recently announced by Freeport 
Sulfur Co., one of the world’s 
largest sulfur mines will be sit- 
ting on steel piers out in the 
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HIGH CAPACITY PACKAGED STEAM GENERATORS 


by Foster Wheeler 


Series AG-200 extends economy 
and dependability of FW Packaged 
Design to over 60,000 Ib/hr 


To meet the needs of industrial 
plants for high-capacity Packaged 
Steam Generators, Foster Wheeler 
offers units for capacities of 50,000 
to 63,000 lb/hr and higher, de- 
pending on operating conditions. 

A modification of the proven 
AG-100 design which has provided 
industry with reliable, economical 


psig 


Final Steam 
Temperature 
Deg. F 


steam in the range of 10,000 to 
50,000 lb/hr, these compact, space- 
saving units permit more steam 
capacity in less space than has here- 
tofore been possible. For complete 
details, write to Foster Wheeler 
Corporation, 666 Fifth Avenue, 
New York 19, N. Y. 


THE FOLLOWING AG-200 UNITS ARE NOW IN PRODUCTION: 


rature 
Deg. F 


One of two AG-246 units, each capable of gen- 
erating 50,000 Ib/hr sold to C. F. Braun & 
Co. of Canada Ltd. for installation at the new 
Cities Service Oil Co. Ltd. at Trafalgar, Ontario 


FEATURES: 
Final Steam Temperatures to 840 F 
Design Pressures to 900 psig 


Standard Heat Recovery 
Arrangements Available 


42-inch Steam Drum 


Two Burners 
Automatic Controls 


Suitable For Indoor or 


Outdoor Installation 


Tangent Bare Tube Furnace 
Side Walls and Roof 


Staggered Boiler Bank 


Tube Arrangement 
Fully Drainable and 


Removable Superheater. 


Steam Quality 


FOSTER WHEELER 


NEW YORK 
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200 
220 


LONDON PARIS 


ST. CATHARINES, 


ONT. 


3 ppm Solids Carryover 
3 ppm Solids Carryover 
0.5% Moisture Carryover 
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Gulf of Mexico. Construction 
has already started on the $30- 
million installation located seven 
miles off the coast of Louisiana. 

When completed, all facilities 
will be perched 55 ft. above the 
surface in water 50 ft. deep— 
making what is believed to be 
largest steel island as well as the 
first offshore sulfur operation. 
Island will be Y-shaped, with 
drilling platforms at two of the 
extremities and a large heating 
plant at end of third arm. Total 
length of the Y’s three arms will 
be almost one mile. A _ third 
drilling platform will be located 
a few hundred yards from main 
island. 

Heating plant will be largest 
unit on the island—consuming 
13 million cu. ft./day of gas to 
heat 5 million gal. of seawater 
to 325 F. for injection into the 
undersea sulfur formation. 
Plant will also compress large 
volume of air to air-lift sulfur 


2,000 ft. to surface and will pro- 
duce electric power for drilling 
rigs and other equipment. 

This island will be home-away- 
from-home for 260 workers who 
will work five days on and then 
have five days off, transported to 
and from mainland in company 
helicopters. 

Because offshore drilling rigs 
can’t be easily shifted around 
as is done on land, each drill- 
ing unit will handle about 108 
wells by using directional drill- 
ine. 


Russians Will Utilize 
Compressed-Gas Work 


Soviet engineers will recoup- 
electrical and refrigeration en- 
ergy by utilizing work previ- 
ously wasted in dropping pipe- 
line pressure from 16 atm. to 
about 4 atm. (Chem. Eng., July 
14, p. 71). 

An experimental installation 


Vickers Petroleum Co. has 
started up its $3.5-million Udex 
extraction plant at Potwin, Kan., 
that will produce 15 million gal./ 
yr. benzene, toluene, xylene and 


Oil Firm Launches Into Petrochemicals 


aromatic petroleum solvents. 
Vickers expects that the plant 
will pave the way for firm’s fur- 
ther diversification petro- 
chemical field. 


now under construction near 
Kiev will consist of turbines, a 
generator, heat exchangers and 
refrigeration equipment. 

Two turbines, using gas 
heated to 70-90 C. at 17-18 atm., 
will be capable of producing 
575 kw.; gas from the turbines 
will be routed to a distribution 
station and from there to the 
city gas mains. 


Hammer Mill Knocks 
Down Pulping Costs 


An invention b: two profes- 
sors of chemical engineering at 
Louisiana State University is 
now giving a Cuban sugar re- 
finer a profitable outlet for 
mountains of sugar cane resi- 
due and is integrating a prelim- 
inary pulping operation with 
sugar mill production. 

In the past, pulp made from 
bagasse (residue of sugar cane 
stalk after juice has been ex- 
tracted) has been relatively ex- 
pensive because it has been 
necessary to remove pith and 
dirt from stalks to make a pulp 
comparable to other standard 
stocks. Often the expense of 
cleaning up bagasse stock has 
priced it out of the market. 

Now a modified swing ham- 
mer mill, called the Horkel de- 
pither, is being used at the Cen- 
tral Trinidad sugar mill in 
Cuba to remove pith and dirt 
from bagasse right as it comes 
from the mill. Depithing right 
on the spot lowers handling and 
shipping costs because of the re- 
duced weight and pulping costs 
diminish because of shorter 
cooking times and higher yields. 

At the Trinidad mill, two de- 
pithers handle a total of 250 
tons/day bagasse (dry basis). 
Cane residue is fed by conveyor 
into one end of depither hous- 
ing and travels length of rotor 
across the top of revolving ham- 
mers. Depithed fibers discharge 
onto a conveyor at other end of 
housing and travel to baling 
station. Pith drops out bottom 
of housing and is conveyed to 
sugar mill boiler house for use 
as fuel. 

Horkel depither, invented 
originally by P. M. Horton and 
A. G. Keller, is now licensed for 
manufacture by Parsons & 
Whittemore, Inc. 
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NATIONAL 


News from 
National Carbon Company 


Division of Union Carbide Corporation +« 30 East 42nd Street, New York 17, N. Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, 
Pittsburgh, San Francisco. IN CANADA: Union Carbide Canada Limited, Toronto 


National Carbon Representatives 
expand your Engineering Force 


E. R. HOGAN, 
SALES ENGINEER 


After graduating from Lehigh Uni- 
versity with a B.S. in Mechanical 
Engineering, Mr. Hogan spent two 
years in the engineering depart- 
ment at National Carbon’s Fos- 
toria plant. Here he worked on the 
design and installation of equip- 
ment for the manufacture of car- 
bon and graphite. 


For the past 54% years Hogan has 
been a sales engineer in the west- 
ern New York and Pennsylvania 
area, working with chemical, steel 
and electrochemical industries on 
the application and use of carbon, 
graphite and “Karbate” impervi- 
ous graphite materials. 


“Karbate’”’ Heat Exchangers to be 
shown at Heat Transfer Conference 


National Carbon’s complete line 
. of “Karbate” impervious graphite 
heat exchange equipment wili be 
on exhibit in Booth 28 at the Sec- 
ond National Heat Transfer Con- 
« ference and Exhibit. This event, 
jointly sponsored by A.I.Ch.E. and 
ASME, will be held at the Edge- 
water Beach Hotel in Chicago, Illi- 
nois, August 17th thru 20th, 1958. 


Cuemicat 28, 1958 


“KARBATE” EQUIPMENT DEFEATS CORROSION 


“Karbate” impervious graphite provides dependable, 
economical performance in tough corrosive services. 


Pumping Nitric-Hydrofluoric Acids 


The almost universal corrosion re- 
sistance of “Karbate” impervious 
graphite permits efficient handling 
of both individual and mixed acids. 
This is proved by the performance 
of a “Karbate” type F centrifugal 
pump in a nitric hydrofluoric pick- 
ling solution (16-18% HNOs, 
4% HF) at a temperature of 
140° F. 

While metallic pumps failed in this 
service in a matter of weeks, the 
wet end of the “Karbate” unit is in 
excellent condition after six months 
service. 


Heating Nitric-Sulfuric Acids 


High heat transfer rates, freedom 
from corrosion and exceptionally 
rugged construction make these 
““Karbate” impervious graphite 
plate heaters an excellent choice 
for tough heating services. One 
such unit (replacing a metal heater 


that iasted only a few weeks) has 
given two years trouble-free ser- 
vice in a nitric sulfuric acid pick- 
ling solution at temperatures of 
170° to 180° F. 

Based on this performance, 18 ad- 
ditional units have been ordered 
for the same application. 


Eight to nine years’ service with 
“Karbate” cascade type coolers in 
sulfuric acid service has been re- 
ported by three separate users. The 
resistance of “Karbate” impervious 
graphite to corrosion and to ther- 
mal shock makes this and similar 
performance records typical. The 
equipment is easy to clean and 
maintain and is sectionalized to 
permit installations of additional 
cooling surface. Since “Karbate” 
impervious graphite resists all con- 
centrations of sulfuric acid up to 
96%, these units are ideally suited 
for cooling of diluted strong sul- 
furic acids. 


“‘National’’, “‘N’’ and Shield Device, 

“Karbate” and “Union Carbide” 
are registered trade-marks of 
Union Carbide Corporation. 


| 
] | 
| ng 4 
: 
4 
4 
i | 
UNION 
CARBIDE 


PROCESSES & TECHNOLOGY... 


Revamped Kilns Smooth Lime Burning 


Improve heat transfer in a kiln and you make life 
easier all down the line. Here’s how Chemstone’s new 
100-ton / day lime kilns get results. 


Chemstone Corp.’s* new shaft 
lime kilns at Strausberg, Va., 
represent a revamping of con- 
ventional design from feed to 
discharge. And with good rea- 
son, for here’s what the engi- 


Last-minute screening 
knocks down 


silica content of feed © neers accomplished: 


Small feed hole keeps 
heat losses low, helps / 
pressure-drop ‘control / 

\in n kiln / 


Limestone 


¢ High throughput—Already 
30% over nominal capacity of 
100 tons/day of lime, with 150 
tons/day expected soon. (Spe- 
cific production rate: 2 tons/ 
day/sq. ft.) 

eHeat economy—Less than 
5 million Btu./ton lime, well un- 
der the lime industry average. 

e Better product quality— 
Sulfur cut from 0.05% to 0.02- 
0.03%, silica from 1.2-1.7% to 
about 0.75%. 


* Wholly owned subsidiary of Min- 
erals & Chemicals Corp. of America. 


Distributor plate 
prevents fines 


~-— Exhaust gases at 600°F 


Off-take pipe 


<--Fan (-8% in. H,0) 


Damper 
— Refractory lining 


-lived fuel manifold 
has thin walls to keep 
brick cool, and two sets 
of burner ports per 
kiln-quadrant 


—— Natural gas and air 


—--=°Widening discharge zone 
. keeps lime loose, smooths 
cooling with secondary air 


eLess manpower—Require- 
ments for four kilns cut from 
six men to two. 

e Long-lived burners — Still 
on stream after a year. 

eLow pressure drop — In- 
duced draft of 84 in. H,O. 
> Control Heat Transfer — You 
can tell from the design of 
Chemstone’s new kilns that a 
kiln operator’s most rugged 
problem is to control heat trans- 
fer. Most of the improvements 
built into the new equipment 
are aimed at licking it. 

A final screening of lime- 
stone feed removes last traces 
of dirt and degradation prod- 
ucts which might segregate in 
the kiln, cause channeling of 
gases and uneven heat distribu- 
tion. Some of the fines are silica, 
which not only can carry 
through the kiln into the final 
product but can fuse around 
limestone particles to hinder 
complete calcining. 

A small (14-in.) feed hole 
with a tight door admits belt- 
conveyed limestone with min- 
imum leakage of air, heat losses 
and upset of draft control. 

A circular distributor plate 
deflects feed toward the kiln 
walls, keeps fines from clogging 
up the middle of the charge. 

Thin-walled burner construc- 
tion permits good heat transfer 
from combustion zone to incom- 
ing fuel. Refractory burner 
walls remain relatively cool and 
resistant to abrasion. 
>Spread the Flame—Combus- 
tion zone is divided into quad- 
rants, each served by two 
groups of four burner ports. 
One group leads out from the 
center; the other leads in from 
the periphery of the charge. 
This setup gives eight burner 
groups—and eight adjustment 
spots—for flame application in 
the combustion zone. 

Cooling zone below combus- 
tion chamber widens to keep 
lime particles (finer than lime- 
stone) from packing too tightly 
for free passage of secondary 
air on way to burners. The more 
efficient the cooling is here, the 
less secondary must be intro- 
duced to the combustion zone. 

Close draft control in a nearly 
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Like all Esso Petroleum Solvents, Solvesso 100 is unsurpassed in its class for uniformity and purity. It assures top 
performance from force-dry finishes on countless home appliances and other products. Solvesso 100 is the perfect 
companion for the other outstanding ingredients used to assure the best results in all protective finishes. 

The entire Solvesso group of aromatic solvents sets performance standards throughout the paint and surface 
coatings industry. Besides top quality, these products offer a most reliable source of supply and immediate delivery 
from key distribution points with Esso’s excellent customer service and modern handling methods. For the surest 
protection from start to finish, always specify Esso Petroleum Solvents. Write, wire or telephone today! Esso 
Standard Oil Company, 15 West 5lst St., N. Y. 19, N. Y. 


SOLVESSO 100 


SOLVESSO TOLUOL - SOLVESSO XYLOL - SOLVESSO 100 - SOLVESSO 150 
High-Quality Aromatic Solvents covering the full range of industrial needs PETROLEUM SOLVENTS 
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NEW KILNS cut operating labor 
requirements by two-thirds. 


airtight system smooths out the 
entire burning pattern. A pres- 
sure drop of 84 in. H,O over- 
all, and 4 in. H.O across the 
combustion zone, brings in an 
optimum volume of secondary 
air. 

> Don’t Hang, Slip—aAll these 
measures, in short, enable 
Chemstone to run its new kilns 
on the principle of “slip” rather 
than “hang.” 

In “hang” operation you weld 
a portion of limestone and lime 
to the kiln walls from time to 
time with a blast of heat. This 
suspends the whole kiln charge 
while you probe the interior 
with rods to check the reaction 
pattern—which may well be 
irregular. Then you discharge 
sections of material which 
appear to be completely cal- 
cined. Thus the charge may 
move through the kiln in rather 
lopsided fashion. 

To operate via “slip” the 
charge must move down the 
kiln fairly evenly. Discharge 
can be continuous because the 
quality of material is pretty 
uniform across any section of 
the kiln. 

Obviously, when hung mate- 
rial is loosened it doesn’t do 


the brick lining any good. And 
the big probe ports shock the 
brick with cold air. 

As odd as hanging sounds, it’s 
an old, old practice in the lime 
business. Only the most thor- 
ough engineering can safely get 
around it. 
> Feed and Screen—Chemstone 
uses vibrating-conveyor feed to 
the new kilns—rather than 
hopper-car loading—to permit 
screening, introduction of charge 
through a small opening, and use 
of a distributor plate. 

The limestone presently mined 
by Chemstone is outcrop material 
of high chemical quality, but 
mechanically contaminated with 
dirt and clay. As the limestone 
particles degrade during han- 
dling and sizing, these impuri- 
ties are continuously exposed as 
relatively fine material. Last- 
minute screening gets most of 
this stuff out. In fact, Chem- 
stone credits this one step with 
shaving the silica content way 
down in the final product. 

Kiln feed holes are so small 
that the fan needs no compensa- 
tion to maintain desired draft 
during charging periods. 
> Natural Gas Helps—Chem- 
stone has really cashed in on 
availability of natural gas in 
the Strausberg area. 

It pipes the fuel at 6 psi. into 
burner ducts, where it mixes 
with air and ignites at the 
ports. Because the gas is far 
richer than, say, producer gas, 
much less is needed; you can 
use smaller ports and more of 
them. 

Smaller ports detract little 
from the strength of the burner 
walls, which are thin to permit 
rapid heat transfer. The latter, 
in turn, holds brick tempera- 
ture down, preserves its strength. 

“We haven’t had a central 
burner failure yet,” says Chem- 
stone’s chief engineer, William 
Roberson.* 

Another thoughtful measure: 
Burners are not an integral 
part of kiln lining; they can 
expand or contract freely. 
> Kiln Criteria—Each  kiln’s 
capacity is, nominally, 100 


* Chemstone’s first two kilns, built in 
the spring of 1956, were shut down a 
year later for repairs to the kiln lining. 
Burners were replaced at the same 
time. The second pair of kilns went 
on stream last summer, are still going 
strong. 


tons/day of lime. But each has 
handled 130 tons/day and is 
figured to get up to 150 before 
long. (Running at top capacity 
helps the “slip” by minimizing 
overheating and hanging of the 
charge on the kiln walls.) 

Heat requirements are less 
than 5 million Btu./ton lime. 
Exhaust temperatures of 600 F. 
and lime temperatures of less 
than 300 F. attest further to 
good heat utilization. 

Better burning shows up in 
product quality, too. Sulfur and 
silica contents are way down 
in the lime. And Chemstone 
says other lime producers liter- 
ally handpick their product to 
eliminate incompletely calcined 
material. 

Ruling out handpicking saves 
a couple of men right then and 
there. This saving, plus better 
over-all control, enables two 
men, instead of six, to cope with 
four high-capacity kilns. 


Oil Hydrogenation Wins 
Role in New Gas Plant 


England will build a 5-million- 
cu.-ft./day plant in the Bristol 
area for producing commercial 
gas via direct hydrogenation of 
light petroleum distillates—third 
plant to use oil hydrogenation 
scheme developed by F. J. Dent 
(Chem. Eng., Mar. 24, p. 58). 

In Bristol plant, process will 
operate at about 450 psi. Feed- 
stock will first be vaporized and 
sulfur removed by a _ molyb- 
denum catalyst and iron oxide 
purification. Vapor will then be 
hydrogenated with an 80% H., 
gas stream in fluidized coke bed. 

Gas from top of reactor will 
also yield several byproducts— 
ligroin, naphthalene and petrol- 
eum coke. Product gas, with by- 
products removed, will be a 
blend of hydrocarbons, hydrogen 
and diluent with total heating 
value similar to standard com- 
mercial gas (about 500 Btu./cu. 
Tt.) 

Novel feature of the Bristol 
plant will be method of generat- 
ing hydrogen: A _ portion of 
product gas from reactor will be 
reformed with steam in a fluid- 
ized bed of nickel catalyst. Re- 
formed gas will consist mainly 
of hydrogen and carbon mon- 
oxide. 
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Erecting the all-welded, two-part chromium- 
nickel stainless steel recovery tower at Gary 
chemical works of United States Steel Corpora- 


tion. Graver Tank & Mfg. Co., Inc. of East 
Chicago, Indiana, fabricated the 90-foot tower 
and tested it to pressures of 162 psi and 246 psi. 


Stainless steel tower goes up...corrosion comes down... 
in recovery of aromatic chemicals from coke oven gases 


This chromium-nickel stainless steel 
tower recently took over an impor- 
tant job at the Gary Steel Works 
Coke & Coal Chemicals Div. of U. S. 
Steel. The big vessel receives hot ab- 
sorption oils from other parts of the 
processing plant . puts them 
through its six-tray light oil section, 
and 15-tray light oil stripper . . . re- 
covers benzene, toluene, and xylene. 


It’s a productive but highly corro- 
sive process. So corrosive that it 


INCO NICKEL 


NICKEL ALLOYS PERFORM BETTER LONGER 
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knocked out a carbon steel tower in 
relatively short time. That’s why for 
its replacement the Gary Works de- 
cided on Type 304 ELC chrcmium- 
nickel stainless steel. This nickel- 
containing stainless steel can take 
the corrosive effects of these gases 
and chemicals . . . it assures long 
service life. 


For your corrosion problems, it will 
pay you to consider nickel-containing 
stainless steels. They are highly re- 


sistant to a wide range of organic 
and inorganic chemicals. 


* * 


A 34-page booklet, “Corrosion Re- 
sisting Properties of the Austenitic 
Stainless Steels,” is available to you 
upon request. If you’d like a copy, 
simply write: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York5,N. Y. 
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PROCESSES & TECHNOLCGY ... 


Oil Refiners Again Boost 
Gasoline Octane, Quality 


In the wake of two new de- 
velopments, pressures are 
mounting on oil refiners to 
boost octane and otherwise im- 
prove quality of gasoline. 

A bold tack in marketing was 
signalled when D-X Sunray Oil 
Co., with $12 million worth of 
new refining equipment now on 
stream at its Tulsa, Okla., re- 
finery, retrieved the gauntlet 
thrown down by Tidewater Oil 
Co’s. claim in marketing the 
“highest-octane premium and 
regular” gasoline. 

Product quality, explains 
Sunray, is the sole purpose in 
adding equipment. New facili- 
ties won’t add one gallon to the 
refinery’s 75,000-bbl./day capac- 
ity, but will make it “capable 
of producing the highest-octane 
gasoline produced anywhere.” 

New units are a 20,000-bbl./ 
day naphtha Unifiner, 12,000- 
bbl./day Platformer, butane- 
isomerization unit to produce 
2,400 bbl./day of isobutane for 
alkylation and a_ hydrofluoric 
acid alkylation unit to turn out 
2,500 bbl./day of 105-octane 
gasoline blending stock. So far, 
Sunray is limiting processing to 
105 octane, but, according to 
Harry A. Brown, manufacturing 
vice-president, it “will be ready 
for years to come” to satisfy 
higher-octane gasoline require- 
ments. 
Esso Ups Quality—A differ- 
ent approach, taken by Esso 
Standard, emphasizes a differ- 
ent aspect of gasoline quality. 

Esso’s new-formula gasoline, 
now at dealers’ pumps, claims 
to be cleaner burning because 
high-boiling paraffins have been 
removed. 

New-formula gasoline, Esso 
claims, doesn’t have to be as 
high in octane to equal per- 
formance of other gasolines. 


First U. S. Town to Get 
Water Desalting Plant 


First water desalting plant 
to serve a U.S. city is sched- 
uled to go into operation this 
November at Coalinga, Calif., 
an oil and farming center of 
6,000 people in the San 
Joaquin Valley. Just a few 


months ago, it looked as though 
Key West, Fla., was going to be 
first city to get its drinking 
water from salt-water sources 
(Chem. Eng., Feb. 10, 1958, 
p. 72). 

Desalting plant, built by Ion- 
ics, Inc., of Cambridge, Mass., 
will demineralize town’s brack- 
ish water supply at an esti- 
mated cost of $1/1,000 gal. Dis- 
solved solids content will be 
sliced from 2,000 ppm. down to 
290 ppm. at a rate of 28,000 
gal./day. 

Previously, city’s water had 
to be brought in by rail from 
Armona, some 45 mi. away. 
Coalinga’s director of public 
works, Reginald O. Phelps, esti- 
mates that the new unit will 
save the town $400,000 in the 
next ten years. 

Ionics’ process  freshens 
brackish waters containing 1/30 
to 1/3 as much salt as sea water 
but which are still undrinkable. 
An electric current draws salt 
ions through a special plastic 
membrane, leaving desalted 
water behind. Fresh water is 
continuously pumped to city for 
distribution; salts are flushed 
away as weak brine. 


New Process Chops Cost 
Of Concentrating Nitric 


Hercules Powder Co. has 
abandoned the conventional sul- 
furic acid process for concen- 
trating nitric acid and has 
erected a novel 50-ton/day mag- 
nesium nitrate concentration 
system at its Parlin, N. J., plant. 
Major gain in the switchover is 
a lessening of corrosion prob- 
lems with resulting drop in 
investment and operating costs. 
And Hercules can now market a 
close-to-c.p. nitric (over 99%) 
at technical-grade prices. 

Engineered and built by 
Badger Mfg. Co. and proved in 
a year of operation, here’s how 
the new Hercules _ process 
works: To build up magnesium 
nitrate in system initially, a 
charge of magnesium carbonate 
and 60% nitric acid is fed to 
an evaporator. Concentrated to 
about 72%, nitrate salt is piped 
at 215 F. to a tray tower. Keep- 
ing nitric acid concentration in 
the magnesium nitrate down to 
0.1% is key to sidestepping sev- 


eral serious corrosion head- 
aches. 

>» Ready to Go— Dilute nitric 
acid (60-61%) then feeds to 
dehydration tower at same level 
as salt stream. Magnesium ni- 
trate absorbs water from dilute 


acid so that acid above feed . 


tray is more concentrated than 
azeotropic mixture and almost- 
pure nitric distills over from 
top of column. Nitric acid is 
condensed, cooled and a portion 
recycled to absorption column 
for reflux. 

Magnesium nitrate bottoms, 
at 55-70% concentration and 
about 350 F., is concentrated to 
72% in flash evaporators and 
recycled to column. Losses are 
virtually negligible and Her- 
cules engineers feel salt will 
last almost indefinitely without 
contamination. 

Hercules, very happy with 
economies of new concentrating 
system, is planning to license 
process both in U.S. and 
abroad. Firm cautions one limi- 
tation of process, however: 
Process must start with fresh 
dilute nitric to give sulfate-free 
concentrate. A plant with plenty 
of sulfuric acid available that 
is processing recovered nitric 
would be better off with conven- 
tional sulfuric acid process. 


News Briefs 


Refining: Magnolia Petroleum 
Co. is completing an expan- 
sion program worth “many 
millions of dollars” at its 
Beaumont, Tex., refinery. 
New units include a second 
alkylation unit to produce 
about 8,000 bbl./day of alky- 
late, a 30,000-bbl./day Sova- 
finer, and a unit to recover 
hydrogen sulfide from alkyla- 
tion feed stocks. 


Molybdenum, alloys: American 
Metal Climax, Inc., is build- 
ing a $1-million plant at Cold- 
water, Mich. to produce molyb- 
denum and molybdenum-base 
alloys. Plant, with capacity to 
produce more than 800,000 
lb./yr. of castings, will in- 
clude two consumable-elec- 
trode melting furnaces de- 
veloped by American Metal 
Climax. 
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Is your future on paper now? 


YOUR FUTURE BEGINS with 
an-arc and a line, with dimensions 
and specifications. How your future 
exterids from these plans on paper de- 
pends largely on the skills ad facilities 
of the men who build from these 
masterful markings. 

One thing is sure. For your petro- 
chemical processing equipment, you 
can depend on the skills and facilities 
of Bros Incorporated— steel plate fab- 
ricators for the nation since 1882. 

Fractionating towers, pressure ves- 
sels, autoclaves, stacks and storage 
tanks—these are some of the special 
fabrications of large and small capac- 
ities that Bros builds. All in a long 
tradition of exact conformance to 
prints and specifications. 

And, if you need expert assistance 
in the planning and design of your 
process equipment, the Bros team of 


350 engineers, designersand specialists 
in steel plate fabrication are yours 
to command. 

Bros has modern shop facilities for 
welding and working steel plate up 
to 2” thick. Fabrications conform to 
all accepted code requirements. X-ray 
9 annealing facilities, too, are avail- 
able. 

When required, skilled Bros field 
crews go where needed to erect units 
too large for such limiting conditions 
as shop and shipping clearances. 

oday more and more industries 
are looking to Bros for their steel plate 
fabrication needs. So if your future 
is on paper, now is the time to bring 
Bros into the picture. 

Bros also manufactures package 
and field erected boilers and stokers 
to supply all your steam generation 
requirements. 


Call your Bros sales engineer today! 


BROS Incorporated 


General Sales Division 


1057 TENTH AVE. S.E. » MINNEAPOLIS 14, MINNESOTA 


PACKAGE AUTOCLAVES 
BOILERS 
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BROS NATIONAL DEALERS 


BIRMINGHAM—Palmer & Lawrence 
BISMARCK-—Lignite Combustion 

Engineering Corp. 

CHICAGO—D. H. Skeen and Company 
DALLAS—Mechanical Specialty Co. 
DENVER—The Lucas Engrg. Co. 
DETROIT—Wayne Boiler & Equip. Co. 
DULUTH—Williams-Swanson Co. 
GRAND RAPIDS, MICH.— 

Clay C. Zuiderhoek 
INDIANAPOLIS—Young-Streeter Co. 
KANSAS CITY, MO.— 

D. E. Maskill Co. 

LOS ANGELES—Frank M. Beeson 
LOUISVILLE—H. E. Townsend 
LYNCHBURG, VA.— 

The Campbell King Co. 
NASHVILLE—Power Specialty Co. 
NORWOOD, N. J.— 

Eastern Power Equip. Corp. 
OMAHA-—Pioneer Pipe & Supply Co. 
RIPON, WIS.—Yates Equip. & 

Supply Co. 

ROCHESTER, N. Y¥.—Automatic 

Combustion Equip. Co. 

SALT LAKE CITY—James J. Burke Co. 
SEATTLE—Superior Engineering Co. 
TULSA—Bagwell Company 


FRACTIONATING STORAGE 
TOWERS 


TANKS 
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DEVELOPMENTS ... 


_ CHEMICAL EC 


ONOMICS sores x, canon 


Depreciation: There'll Be Some Changes Made 


1. Inflation has made replacement cost for equip- 
ment greater than original cost. 


2. Technology change has made economic life of 
equipment less than legal useful life. 


Replacement Cost Recognized in Peloubet Plan 


Depreciation 
Reserves 


Economist M. Peloubet’s re- 
investment - depreciation - allow- 
ance plan deals in replacement of 
dollars rather than goods. As- 
sume $100,000 equipment is re- 
tired 20 years later and that fhe 
cost index for equipment has 
gone up 130%. Theoretically, re- 
placement will cost $130,000 


ANNUAL DEPRECIATION RESERVES 


Replacement cost for 
old equipment less original cost... 


... is charged off in 
first year of new purchase 


more than original buy. Accord- 
ing to Peloubet, the rise may be 
immediately charged off as de- 
preciation against an investment 
in new depreciable property made 
within two years of old asset’s 
retirement. It must, however, 
be subtracted from the depreci- 
ation base of the new investment. 


Legal Useful Lives Condensed by Bracket Plan 


Bracket related 


equipment into... 


broad classes, 


each with a... 


eee write-off 
choice and a 


minimum below 


10 


present levels ° 5 


The bracket system would dis- 
pense with a separate useful life 
for each and every kind of equip- 
ment by grouping all equip- 
ment in a limited number 


(10-15) of broad classifications. 
Each bracket carries a range of 
useful life within which the tax- 


payer is free to choose. And 
in all brackets minimum useful 
life is considerably less than 
present legal useful lives. 

Co-sponsors of the _ plan: 
American Machinist and Na- 
tional Assoc. of Machine Tool 
Builders. 


EPRECIATION provisions of 
the federal tax law are 
moving toward liberalization. 
Whether or not Congress pre- 
scribes much in the way of tax- 
reform medicine this year, there 
should be some changes within 
the next couple of years which 
will affect chemical engineering 
evaluations of a project’s cost. 
You may even have to read- 
just your thinking sooner than 
that. For the accounting profes- 
sion is beginning at last to feel 
that “the current dollar cost of 
depreciation should be reflected 
in some manner in corporate re- 
ports to stockholders.” 


> Different Figuring — Thus, 
your project evaluations for in- 
ternal consumption may have to 
recognize this mounting senti- 
ment for depreciation changes 
even though, when your company 
sits down at the table with Uncle 
Sam, the rules of the tax game 
may still be the same. 

Dissatisfaction with current 
depreciation practice is voiced in 
two arguments: 

¢ Original cost of equipment 
bears little relation to original 
cost. In times like these—when 
prices for construction and 
equipment are rising—the sum 
of deductions based on an asset’s 
original cost falls short of pro- 
viding enough money to finance 
its replacement. 

eLegal useful life bears 
little relation to economic useful 
life. In times like these—a 
period of rapid technological 
change—a machine may become 
obsolete several years before it 
is physically worn out. 

Arguments for more liberal 
depreciation regulations are of- 
fered in the name of economic 
stimulation at a time when 
capital expansion—a prime bul- 
wark of the economy—is lag- 
ging badly. 

Several proposals have met 
with some approval. Some are 
short-term, stop-gap measures 
(p. 72); if they don’t make the 
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PENTAERYTHRITOL IN PELLETIZED FORM™ 


A new prescription for plants processing with pentaerythritol: Celanese Pelletized PE. 

In pellet form, PE can be handled more cleanly. When reactors are charged, the 

problem of dusting is virtually eliminated. Up-the-stack losses disappear, and 

operational safety increases. In addition, tests indicate that PE in the new, 

pellet form handles easier—in transit ...in storage—and actually helps to shorten 

sd cooking time. This development in product improvement is a typical result of the 


Pentaerythritol is a polyhydric alcohol in white crystallized 
form. Its principal use is in the production of alkyd resins 
and rosin esters, which account for over 9/10 of current 


applications. As a major producer of PE in three grades 
(technical crystals, pure crystals and technical pellets), 
Celanese is basic in the raw materials required for this 


Celanese policy of doing business by thinking about yours. useful industrial chemical. 


Celanese ® 


Basic fOr improved products 


Acids Functional Fluids Polyols Agricultural Paper 

Alcohols Gasoline Additives Pliasticizers Automotive Pharmaceutical 
Aldehydes Glycols Salts Aviation Plastics 
Anhydrides Ketones Solvents Building Surface Coatings 
Esters Oxides Vinyl! Monomers ICALS Electrical Textiles 


CELANESE CORPORATION OF AMERICA, CHEMICAL DIVISION, DEPT. 553-G, 


180 MADISON AVE., NEW YORK 16 


EXPORT SALES: AMCEL CO.,, INC., AND PAN AMCEL CO., INC., 180 MADISON AVE., NEW YORK 16 
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ECONOMICS ... 


grade before the economy starts 
to snap back, they’ll probably be 
shelved, 

Other plans (p. 70) are 
aimed at long-term reform. As 
such, they—or others like them 
—have a pretty fair chance of 
popping up in depreciation cal- 
culations even if the economy 
perks up. 
> Dollar Replacement — Pelou- 
bet’s reinvestment-depreciation- 
allowance scheme (p. 70) is 
both intriguing and praticable. 


It deals in replacement of dol- 
lars rather than replacement of 
myriad kinds of equipment. It 
doesn’t give away depreciation 
bonuses (at great cost in federal 
revenue) in order to offset ris- 
ing costs. 

Peloubet’s plan merely speeds 
up deduction of depreciation, 
permitting a taxpayer to meet 
rising replacement costs as a 
charge against taxable income 
when he needs the money the 
most, the year of purchase. 


Capehart Bill Trims Useful Lifes by 1/2 to 2/3 


Cut write-off | 


PeTIOdS FOF 


equipment... 


1/20n 


first 5 yrs... . 


...and by 2/3 
thereafter | 


NO. YRS. BO 


The Capehart Bill proposes to 
substantially reduce depreciation 
periods for capital investments 
made or contracted for between 
Jan. 1, 1958 and June 30, 1959. 
Under this measure—sponsored 
by Senator Homer Capehart 
(R., Ind.) —depreciation periods 
would be cut in half for the first 
15 years of estimated useful life 
(according to Bulletin F of the 
Internal Revenue Code). Any 


15 20 25 30 


portion over 15 years would be 
slashed by two-thirds. 

This concession would apply 
only to assets with a useful life 
of at least three years, and only 
on construction put in place 
within 18 months after construc- 
tion is begun. However, delivery 
may take place within a reason- 
able time after 1959 if there’s a 
written contract during 1958 or 
1959. 


Five-Year Write-Offs Step Depreciation Payments 


Cut write-off 


periods for 


equipment toa... 


... flat 5 years 
NO. YRS.pO 5 


The five-year plan would per- 
mit rapid write-offs on all pur- 
chases of durable productive 
equipment during an 18-month 
period. The idea is to fight the 
current recession with the same 
device—five-year amortization— 
used by the U. S. since 1950 to 
spur construction of defense pro- 


20 25 30 


duction facilities. Co-sponsors 
of the plan are National Assoc. 
of Machine Tool Builders and 
American Machinist magazine. 
NAMTB proposes that Jan. 1, 
1958 to June 30, 1958 be the ef- 
fective period; American Ma- 
chinist recommends June 30, 
1958 to Dec. 31, 1959. 


egal useful lives. 


The Case Against 
Easier Depreciation 


ROPONENTS of more liberal 

depreciation rules for tax 
purposes are numerous, vocal, 
and undoubtedly correct—to a 
degree. But there are good ar- 
guments against using re- 
placement cost as a basis for 
depreciation allowances and 
against shortening present 


Equipment of replacement 
may have the same name and 
general function — but it is 
nearly always better than its 
predecessor on at least one 
of several counts: productiv- 
ity, maintenance, durability, 
safety, versatility, flexibility. 
Equipment of replacement 
should cost more, even in 
terms of constant dollars. 
>No One-Way Street — Sec- 
ondly, nearly every commod- 
ity—not only the goods a com- 
pany buys but the goods it 
sells—costs more now than it 
did 10-20 years ago. Impas- 
sioned arguments for inade- 
quacy of depreciation reserves 
would have us believe that in- 
flation affects only the things 
firms must pay for. 

Furthermore, accountants 
contend that depreciation is 
traditionally a means of re- 
covering the (original) cost 
—no more, no less—of dur- 
able equipment. 

Even the argument of ob- 
solescence-before-payout is 
two-sided. There are many 
examples of capital goods 
which retain their productiv- 
ity beyond their legal life. 
> Everybody’s Problem — In 
no other form of investment 
—save, perhaps, common 
stocks—is there any assur- 
ance of equivalent purchasing 
power at payoff time. 

Why single out corporate 
capital investment for protec- 
tion? The most valid answer— 
one free from self interest— 
may come under the heading 
of national necessity. We may 
have to give corporate invest- 
ment a better guarantee if we 
are to keep our economy 
strong and growing. 
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All-New...for the cleanest, driest, best- 
regulated air line lubrication 


Automatic Water Separator! Removes all of 
condensate, all the time. Traps dirt particles to 
prevent damage to sensitive air line devices. 
Handles all air line pressure up to 200 PSI and 
flow volume from 5 to 50 CFM. 


Air Regulator with Gauge! Assures accurately 
controlled air — prevents erratic operation and 
damage to equipment. Adjusts to any pressure up 
to 200 PSI. 
Automatic Air Line Lubricator! Provides auto- 


matic lubrication to air-operated mechanisms. 
Air stream controlled by compensating Venturi 


WATER 
SEPARATOR 


AIR 
REGULATOR 


valve. Nine-ounce capacity. 


1. Single Unit Control Lubricator. 
Regulates the exact oil output required. 
2. Visual Oil Counter. Oil sight dome 
in lubricator permits visual observation 
and count “per-drop” of lubrication. 

3. Uniform Oil Mixture. Regardless 
of air pressure and volume! 

4. Consistent Output. Oil and air mix- 
ture proportionately constant. 

5. Easily Installed. Straight “inline” 
pipe connections... 42” p.t. inlet and out- 
let ports, 


iExcellence| 
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DIVISION 


STEWART- WARNE 
CORPORATION 
1850 Diversey Parkway, Chicago 14, Illinois 


All-New features offer outstanding advantages: 


6. Wide Oil Range. Handles all vis- 
cosities of oil up to 500 SSU at 100° F. 


7. Continuous Operation. Oil reser- 
voir is refillable while unit is in operation. 


8. Instant Oil Feed. For intermittent or 
continuous tool operation—no lag! 


9. Filter Oil Tube. Removes all gon- 
tamination from oil passing into air line. 


10. Concentric Venturi Design. 
Assures constant, uniform mixture of air 
and oil. 


ALEMITE, Dept. J-78 

1850 Diversey Parkway, Chicago 14, Illinois 

Please send me all the facts about Alemite’s new “Tri-Duty” 
Air Line Controls. 


11. Contamination-Free Air. Remov- 
able strainer in Air Regulator traps minute 
dirt particles. 


12. Effective Control of Air Flow. 
Air Regulator eliminates excessive pres- 
sures and sudden surges. 


13. 100% Condensate Removal. 
Water Separator removes and automati- 
cally dumps 100% of the condensate pres- 
ent in air lines. 


Mail Coupon for Full Information! 
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DEVELOPMENTS ... 


CHEMICAL PRODUCTS EDITED BY FRANCES ARNE 


Bubble of 8-oz. nylon coated 
with neoprene protected three 
tank cars set on a strip of track 
during a severe Michigan winter. 

The 58-ft. diameter shelter 
was held erect by maintaining a 
small amount of air pressure 
within the unit. It was kept in- 
flated by a static air pressure of 


Neoprene-Nylon Bubble Shields Tank Cars 


_ Co., Wilmington, Del. 74A 


4 in. of water furnished by two 
2,000 cfm. blowers. 

The building is designed to 
withstand winds up to 75 mi./hr. 
Heated to keep inner tempera- 
ture at 40 F. while it was 20 out- 
side, bubble also withstood 96.4 
in. of snow that fell—Du Pont 


Floeeulant 


Higher in purity, increased 
solution clarity, more uni- 
formity. 


Dow is superseding all pro- 
duction of well-established floc- 
culant, Separan 2610 (Chem. 
Eng., May 1957, p. 162), with an 
improved polyacrylamide-type 
flocculant, Separan NP10. 

Improvements include higher 
purity, increased solution clar- 
ity, greater product uniformity. 
Like its predecessor, it is effec- 
tive over a wide pH range. It is 
expected to pick up Separan 
2610 markets in filtering, thick- 
ening and clarification proc- 
esses in the mining, pulp and 
paper, chemical processing, 


water treatment and miscel- 
laneous industries.—Dow Chem- 
ical Co., Midland, Mich. 74B 


Cracking Catalyst 


Combats heavy metals con- 
tamination in refineries. 


A newly-developed fluid crack- 
ing catalyst is now available in 
commercial quantities. De- 
signed for selected refinery sit- 
uations in which certain oper- 
ating conditions—such as heavy 
metals contamination—exist, it 
will be sold as part of the com- 
pany’s Aerocat series. 

Extensive testing on princi- 
pal types of gas oils has shown 
it to have outstanding physical 


and catalytic properties. Priced 
at $225/dry ton, it is designed 
for service in new and existing 
facilities —American Cyanamid 
Co., New York. 74C 


Glass Paper 


Silicone-resin treated insu- 
lation, thin, flexible class 
H material. 


Electrical insulation, made 
from long glass fiber paper con- 
taining no cellulose fibers, can 
be impregnated or coated with 
silicone resin to suit prospec- 
tive application. 

The impregnated product, in 
tape or sheet form, can be used 
as a physical support, a medium 
for later impregnation with 


other compatible resins, and ad-_ 


hering spacer, as a wrapper in 
multiple winding machines and 
field coils. 

The coated product, in sheet 
form or as a wide tape, can gen- 
erally be used as a layer insula- 
tion. It is a good dielectric in- 
sulating tape for wrapping 
armature coils, and dry-type 
distribution transformer coils. 

The treated glass papers have 
good physical handling charac- 
teristics such as flexibility and 
high tensile strength in the 
available low thicknesses.— 
Westinghouse Electric Corp., 
Pittsburgh, Pa. 


Ion Exchange Resin 


Treats water with contam- 
inants of high molecular 
weight. 


A new highly porous, strongly 
basic anion exchange resin has 
an unusually high volumetric 
capacity. It is recommended for 
the treatment of all waters con- 
taining high molecular weight 
organic compounds. Its porous 
nature provides for ready ab- 
sorption of the large molecules, 
and for their ready release dur- 
ing regeneration. 

When used in place of other 
ion exchange resin, high capac- 
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35% 
Standard Grade 


50% 
Standard Grade 


SOLVAY, 


| VW. 


30-gal. 
Aluminum 


Tank Trucks Drums 


30% Tank Cars 
Reagent Grade 


PER 


XIDE 


30-gal. Hydrogen Peroxide 
Polyethylene- Handling 
lined Drums Accessories 


Sotvay is prepared to supply you with hydrogen per- 
oxide in either standard or reagent grades. The standard 
grades—both 35% and 50% strengths—are packed in 
30-gal. aluminum drums, tank trucks and tank cars. The 
30% reagent grade is packed in 30-gal. polyethylene- 
lined drums. So.vay is also prepared to supply special 
Hydrogen Peroxide Technical Service to help you in 
handling, storage or process applications. 


Sodium Nitrite * Potassium Carbonate +* CausticSoda + Chlorine 
Calcium Chloride * Sodium Bicarbonate * Ammonium Chloride 
Caustic Potash * Chloroform + Vinyl Chloride * Methylene Chloride 
Para-dichlorobenzene Methyl Chloride Cleaning Compounds 
Hydrogen Peroxide »* Aluminum Chloride »* Ammonium Bicarbonate 
af Soda Ash « Carbon Tetrachloride +» Mutual Chromium Chemicals 
Monochiorobenzene Ortho-dichlorobenzene Snowflake® Crystals 


SOLVAY branch offices and dealers are located in major 
centers from coast to coast. 


SOLVAY PROCESS 
DIVISION 
61 Broadway, New York 6, N.Y. 


hemical | 


CuemicaL Encineerinc—July 28, 1958 


... well-fitted to meet your needs 


Hydrogen Peroxide 
Dilution Data Book 


Gives complete information on diluting 
SOLVAY Hydrogen Peroxide to the 
concentrations you need—plus important facts o 
handling, stabilizing, storing and analyzing dilute solutions. 
Mail coupon now for your copy! 


SOLVAY PROCESS DIVISION 
61 Broadway, New York 6, N. Y. 


Please send without cost your book, “Dilution of Hydro- 
gen Peroxide.” 


Name 
Position 


Company 
Phone 
Address. 
City Zone. State 
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CHEMICALS .. . 


ity of the new resin (up to 30.5 
kgr. as CaCO,/cu. ft. of resin) 
permits the use of a smaller 
volume of resin. Or, if the same 
volume of resin is used, the new 
product permits the treatment 
of a greater volume of water 
per cycle. 

Supplied in chloride form at 
a shipping density of 45 lb./cu. 
ft., it is called Amberlite IRA- 
402.—_Rohm & Haas Co., Phila- 
delphia, Pa. 74D 


For wall plates and other 
electrical uses, better arc 
resistance. 


A bid for a 64-million-lb. ther- 
mosetting-plastics wiring device 
and closure market is made this 
month by the opening of the 
only wood-filled urea plastic 
plant in the country. 

Roughly equivalent to phe- 
nolic in price, the new molding 
compound surpasses it in color- 
fastness and arc resistance 
(80 to 100 sec. ASTM arc resist- 
ance vs. 0 to 10 sec.). It is also 
said to cause less mold wear 
and to produce moldings which 
are more scratch-resistant. 

In the packaging field, the 
new product will compete with 
about 30 million lb. of thermo- 
setting molding compounds an- 
nually channeled to this, 124 
million lb. of which is alpha 
cellulose filled urea. It differs 
from the latter in that its filler 
is finely ground wood flour 
rather than bleached wood pulp. 
It is less expensive and its 
physical characteristics are 
comparable. It does not match 
alpha cellulose filled urea’s 
color translucency or range. 

The material, to be marketed 
under the Plaskon trade name, 
has not been produced in the 
United States since 1955. Previ- 


ous production was confined to 
a low-cost general purpose 
brown, discontinued by its two 
major suppliers reportedly 
because of manufacturing diffi- 
culties and high processing 
costs. The new plant is located 
in Edgewater, N. J.—Barrett 
Div., Allied Chemical Corp., 
New York, N. Y. 76A 


Binder for Fabries 


Low-melting, thermoplastic 
binder for non-woven fab- 
rics. 


Known as Dacron polyester 
fiber-binder, an undrawn, un- 
crimped Dacron staple with an 
average denier filament of about 
8 to 10 will be available in a 
cut length of 14 in. 

The fiber-binder presents the 
opportunity to make non-woven 
fabrics of 100% Dacron, offer- 
ing the complete advantages of 
the fiker’s excellent dimensional 
stability, heat resistance and 
good electrical properties. Prop- 
erties of such fabrics make 
them logical choices for elec- 
trical tapes. Their low moisture 
absorption and dimensional sta- 
bility also may be utilized in 
such applications as inter-lin- 
ers for suits and backing for 
coated fabrics—Du Pont Co., 
Wilmington, Del. 76B 


Three silicone rubber com- 
pounds designed for fabrica- 
tion of O-rings, gaskets and 
other seals have been devel- 
oped. Designated SE-362, 
SE-372, and SE-382, these 
compounds meet or surpass 
the requirements of AMS 
8303C, 3304B, and 3305C re- 
spectively—General Electric 
Co., Waterford, N. Y. 76C 


Mevalonic acid tagged with ra- 
diocarbon-14 for use in bio- 
chemical research is avail- 
able at prices below those of 
other commercially available 
mevalonic acids. A possible 
precursor cholesterol, 
squalene, and other terpenes 
and sterols, it was tested and 
found to be the purest avail- 
able and also to exhibit com- 
plete microbiological activity. 


—Tracerlab Inc., Waltham, 
Mass 76D 


Soy dispersing agent designed 
to perfect water-based paints 
has been developed. It mini- 
mizes tendency of suspen- 
sions to separate, disperses 
readily in water and may be 
blended before or after the 
addition of pigments.—Gen- 
eral Mills, Inc., Minneapolis, 
Minn. 76E 


Modified novolac epoxy resins, 
six of them are now being 
produced in a recently-com- 
pleted plant at Bainbridge, 
N. Y. They range in viscosity 
from 2,000 cps to semi-solids. 
Called Epiphen epoxies, they 
can be room-temperature or 
heat cured to yield excellent 
chemical and heat resistance. 
—Borden Chemical Co., New 
York, N. Y. 76F 


Semiconductor silicon metal, of 
a grade meeting highest 
standards required for the 
electronics industry, has been 
developed and is now under- 
going market tests.—Mallin- 
ckrodt Chemical Works, St. 
Louis, Mo. 76G 


Pivalic acid and neopenty] alco- 
hol are now available in pilot 
plant quantities as part of a 
series of sterically hindered 
compounds. Their strongly 
hindered structure is believed 
to foreshadow commercial po- 
tential.— Arapahoe Chemi- 
cals, Inc., Boulder, Colo. 76H 


Dye penetrant, called Spotcheck, 
is now available in nonflam- 
mable or very- high - flash- 
point formulas. They are not 
made with carbon tetrachlo- 
ride-base solvents, but with 
the safer chlorinated hydro- 
carbons.—Magnaflux Corp., 
Chicago, 761 


For More Information . . . 


about any item in this 
department, circle its 
code number on the 


Reader Service 
postcard (p. 171) 
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AUTOMATION | 
LABORATORY ANALYSIS 
10 SAVE YOU 
TIME AND MONEY 


BT 
SUZ 


ANALMATIC 


AUTOMATIC ANALYSIS 


The CHICAGO APPARATUS COMPANY is the sole distributor of Analmatic 
in the United States and Canada. 


Successfully used on other continents, Analmatic is now ready to automate American 
and Canadian laboratories just as modern machines have factories and offices. 


Analmatic automates routine analyses, frees scientists and laboratory personnel for 
creative research and development. Unmatched accuracy and reproducibility are 
achieved with Analmatic. It reduces time lag between samples; in fact, Analmatic 
can apply several actions simultaneously. Recording of results is automatic, far 
more accurate than humanly possible. These advantages, and many more, are available 
with Analmatic. 


Engineers from Baird and Tatlock Ltd., the makers of Analmatic are now in 
this country. They, along with @& technical representatives are prepared to discuss 
the application of Analmatic automation to your laboratory procedures. Write or 
call for complete information. 


CHICAGO APPARATUS COMPANY 


1735 North Ashland Avenue + CHICAGO 22, ILLINOIS * WASHINGTON OFFICE + 1625 Eye Street, N.W. * Washington 6, D.C. 
CHICAGO APPARATUS COMPANY (MISSOURI) « 1827 McGee St. © KANSAS CITY 8, MISSOURI 
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DEVELOPMENTS ... 


PROCESS EQUIPMENT .van sore 


Compact, trailer-mounted unit delivers 
cool air to speed cooling-down time of heated 
equipment, provides more workable atmos- 
pheres within confined vessels. 


Portable Cooler Slashes Maintenance Costs 


Heated vessels must often 
cool down for many hours, or 
even days, before maintenance 
men can enter. This cooling- 
down time is frequently wasted 
time, especially during unsched- 
uled or emergency shutdowns. 
A new tool for industry—the 
Ready Cool portable air condi- 
tioner — greatly reduces cool- 
ing-down time, and thus helps 
to combat rising maintenance 
costs. 

Briefly, a Ready Cool is a 
combination air wash-coil sys- 
tem using melting ice as the re- 
frigerant. Simplicity of design 
permits high-tonnage refrigera- 
tion (up to 60 tons) for low ini- 
tial equipment cost (about $130/ 
ton of capacity). The trailer- 
mounted units are entirely self- 
contained and are completely 
portable; temporary installa- 
tion is quick and easy. 
> Cooling or Ventilation—Com- 
pany officials claim that a Ready 
Cool unit will cool furnaces, 


towers, boilers and similar ves- 
sels in 10-30% of the time pre- 
viously required. And they have 
case histories to back this 
claim. 

The manufacturer cites the 
case of one user, a large petro- 
chemical plant in East Texas, 
that secured a 50-ton unit be- 
cause it was dissatisfied with 
the 70 hr. lost in cooling down 
cracking heaters for repairs. 

Ready Cool slashed the cool- 
ing-down period to 12 hr. aver- 
age. The plant reported that 
heaters were repaired and back 
on stream in less time than pre- 
viously required for cooling 
alone. 

Another area of application 
for the new coolers is equip- 
ment ventilation. The units pro- 
vide a more workable atmos- 
phere to replace the normally 
hot, humid climate within tanks 
and other insulated containers 
during hot weather. In such sit- 
uations, the cooler provides a 


large-volume, low-velocity sup- 
ply of cool, dehumidified, venti- 
lating air. This technique is es- 
pecially valuable if the workers 
are garbed in protective cloth- 
ing. 

Reducing the heat load of the 
workers greatly increases effi- 
ciency and improves morale. 
One of the users reported a 
40% savings in payroll alone 
when the 132 F. interior of an 
oxygen-plant cold box was 
ventilated with air conditioned 
at 72 F. 
> Ice to Cold Air—Major equip- 
ment items aboard the Ready 
Cool include a large insulated 
chamber capable of holding up 
to 44 tons of ice, aluminum- 
finned copper coils, an all- 
bronze marine pump and a 
power unit. The power unit can 
be either an industrial internal- 
combustion engine or a 220/ 
440-v. electric motor, depending 
on customer requirements. 

In operation, circulating 
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FOR PRECISION GRINDING AND CLASSIFYING IN ONE OPERATION 


The PULVOCRON... 

An Air Attrition Impact 
Pulverizer and Classifier 
with Controlled Radial 
Inward Air Classification. 
Now in one compact unit you can 
have a pulverizer and a classifier 
plus an automatic feeder, with sep- 


arate controls over each. This as- 
sures positive particle size control 


and high capacity over a wide range 
of products. The Pulvocron will pro- 
duce particle sizes from a range of 
99 % less than 5 microns or as coarse 
as 50 mesh, depending on the ma- 
terial and desired results. 


The grinding chamber contains 
three adjustable plates with twelve 
staggered beaters on each. It also 
features added versatility through 
interchangeable liners of corrugated, 
perforated or smooth finish, plus 


CONSULT STRONG-SCOTT 


Strong-Scott offers you a modern up- 
to-date laboratory containing special- 
ized testing equipment. This is backed 
by an expert engineering staff to fur- 
nish layout and design service at no 
additional cost to you. 


variable rotor stator clearances. 


* The Classifier unit is on a hinged 
section with quick-open locks for 
simplicity of operating adjustment 
or cleaning. 

Material is both ground and classi- 
fied through high centrifugal pres- 
sures set up by the beater and 
classifier plates. The Pulvocron is 
designed with oversize returns for 
automatic feed back of any over- 
size for further grinding. 


Classifier Unit with separate motor. 
Swings open as a hinged section with 
quick open locks. 


DEPT. CE-NPB6-645 


Equipment Designed for Better Processing 
451 TAFT STREET N.E., MINNEAPOLIS 13, MINNESOTA 


Sa ~ 
ay 
| Grinding chamber with adjustable plates, 
removable liners and oversize returns, . 
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EQUIPMENT DEVELOPMENTS .. . 


water at 35 F. feeds through 
the air-cooling coils, where it 
picks up heat, and then sprays 
over the ice, which returns it 
quickly to 35 F. 

Ventilating air flows through 
the water spray for preliminary 
cooling and washing, and then 
loses any entrained water as it 
passes through a_ standard 
throw-away filter. The blowers 
pull the air through the bank 
of coils for further cooling and 
dehumidification, and then dis- 
charge it via flexible duct to 
location. 

In a few installations, air re- 
circulates back to the cooler to 
reduce operating costs. The en- 
tire operation can be thermo- 
statically controlled. 

“Cost data—Since the coolers 
use ice as a refrigerant, operat- 
ing cost varies considerably 
with required tonnage. The 
manufacturer quotes an ice cost 
of about 26¢/ton-hr. Thus, a 
20-ton unit operating at full 
capacity for an hour would melt 
$5.20 worth of ice, and for two 
hours, $10.40 worth. Deprecia- 
tion is almost negligible, and 
power costs are extremely low. 

This operating cost for con- 
tinuous refrigeration could be 
considered quite high compared 
to other methods of air condi- 
tioning. However, if the need 
is only a few hours a week, or 
three or four days each month, 
then operating cost in com- 
bination with initial cost is ex- 
tremely low. At such a low level 
of usage, operating cost is little 
more than the demand electri- 
cal rate for comparable me- 
chanical refrigeration. And ini- 
tial cost is only 20-30% of 
the capital investment for me- 
chanical systems. 

Rental rates to industry, more 
or less for testing purposes on 
a lease purchase agreement, are 
$300/wk. or $700/mo. For out- 
right purchase, a 20-ton Ready 
Cool, which delivers about 6,000 
cfm. air, is priced at $4,300; 
60-ton coolers, delivering 18,000 
cfm., cost $6,900 with gasoline 
power, and $7,400 with electri- 
cal. Other units, 30, 40 and 50- 
ton, vary accordingly. A 1-yr. 
factory guarantee goes with 
each unit.—Ready Cool, Inc., 
2301 American Bank Building, 
New Orleans, La. 78A 


Supplies air or oxygen to 
wearer on demand. 


Bearing the name _ Short 
Snorter, a new full-face, quick- 
entry breathing apparatus gives 
complete respiratory protection 
to the wearer—in any toxic 
or oxygen-deficient atmosphere. 
Air or oxygen supply lasts 10- 
15 min. 

Useful for inspection and 
maintenance procedures, or res- 
cue work, the apparatus per- 
mits maximum freedom of 
movement. Total weight is only 
15 lb.—Globe Industries, Inc., 
Dayton 7, Ohio. 80A 


Power Supply 


Provides a variable, con- 
trolled d.c. power source. 


Remotely controlled by a self- 
saturating magnetic amplifier, 
each Model MS 708 silicon rec- 
tifier puts out 75 to 750 v. at 200 
kw. Regulation accuracy is 1%, 
ripple is 2% RMS. 

Up-draft air, drawn through 
the unit provides the necessary 
cooling. Air does not blow di- 
rectly against the rectifier junc- 
tions. — Perkin Engineering 
Corp., 345 Kansas St., El Se- 
gundo, Calif. 80B 


Fill-Height Inspector 


Process contro! instrument 
applies radiation. 


The new AccuRay System in- 
spects the fill heights of packed 
containers moving along con- 
veyor lines, and actuates rejec- 
tion devices to remove any that 
are improperly filled. The sys- 
tem is accurate to # in. of tar- 
get fill level for packing rates 


as high as 1,000 containers/min. 

Containers being inspected 
move between a long-lived iso- 
tope energy source and a detec- 
tor. Variations in fill height 
cause fluctuations of energy 
received by the detector. A 
control unit translates the detec- 
tor’s voltage output into reject 
signals if and when container fill 
height violates preset limits.— 
Industrial Nucleonics Corp., 
1205 Chesapeake Ave., Colum- 
bus 12, Ohio. 80C 


Waste Heat Reclaimer 
Exchanger uses waste heat 
for fluid heating. 


A new heat exchanger of fin- 
tube construction reclaims heat 
from such media as exhaust 
steam, exhaust gases from gaso- 
line or diesel engines, and 
other hot gases normally wasted 
by venting. In operation, hot 
gases pass over the finned sur- 
face of the tubes; heat-absorb- 
ing fluid flows through the coil. 

Suitable for temperatures to 
1,500 F., the unit is available in 
copper, aluminum or choice of 
steels. Sized to fit application. 
—Rempe Co., 340 North Sacra- 
mento Blvd., Chicago, Ill. 80D 


Motion Indicator 


Warns of improper equip- 
ment operation. 


Connect the Roto-Guard to 
any turning shaft of equipment 
such as conveyors, elevators, 
feeders, etc., and you have a 
watchdog over proper opera- 
tion. Should the rotation of the 
shaft slow below operating 
level, or stop entirely, this mo- 
tion indicator will either warn 

(Continued on page 152) 
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3 BIG REASONS WHY... ys THERE'S A 
SPEEDLINE Distributor 
1. FLANGE WITHOUT WELDING IN YOUR AREA 


Faster than welding...easier 
than welding. A Speedline 
BROWN-WALES COMPANY 
Insert Flange assures a leak- 
Cambridge, Mass. 
proof, expanded joint every 
time. Saves assembly time 
: Cleveland, Ohio 


ELECTRIC STEEL FOUNDRY CO. 

Los Angeles, Calif. 
Speedline Unions are gasket ’ San Francisco (Emeryville), Calif. 
seated to prevent leakage ; Portland, Ore.—Seattle, Wash. 


... bi-metallic for easy a: 
and Pittsburgh (McKeesport), Pa. 


without galling or seizing. , 
Available in two types: PE baat tan = HORACE T. POTTS COMPANY 
for expanding or PW for welding to Sch. 5 or 10 e Philadelphia, Pa.—York, Pa. 
pipe and Speedline Fittings. : Baltimore, Md. 
= C. A. ROBERTS CO. 
Chicago (Franklin Park), lll. 


St. Louis, Mo. 
Tulsa, Okla. —Indianapolis, Ind. 
Kansas City, Mo. 


SCHNITZER ALLOY 

Speedline Aligning Connectors fit over pipe ends 2 Elizabeth, N. J 
... Save time in aligning the most complex layout : ee DIVISION 

—permit preassembly prior to welding or brazing! VAN PELT CORP. 
Detroit, Mich. —Buffalo, N. Y. 
Cincinnati, Ohio 


PLUS SPEEDLINE’S “EXTRA LENGTH” FEATURE—There’s an extra straight STANDARD BRASS AND 
section on every end of every Speedline elbow, tee, reducer, bend and cross. This MFG. CO. 
means extra clearance for welding and also facilitates joining with flanges or unions. Houston, Tex.—New Orleans, La. 
Speedline Fittings, designed especially for use with Schedule 5 and 10 light wall Shreveport, La.—Beaumont, Tex. 
stainless pipe, offer installation advantages and other cost savings not possible with Port Arthur, Tex. 
conventional fittings. Write today for Speedline catalog or contact nearest Distributor. 

J. M. TULL METAL & SUPPLY 


610 
COMPANY, INC. 


STAINLESS STEEL FITTINGS aa, 
WY THE NEWEST THING IN PIPELINE ECONOMY 


ALLOY METAL SALES LTD. 
Canada 
RAILWAY & POWER 


ENGINEERING CORPORATION 
LTD. 


100 E. tile Avenue = Canada 


; 
3. EASIER, FASTER ALIGNMENT 
fe 
— 
Manufactured by HORACE T. POTTS COMPANY «5 ae 
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YOU GET a 
EXTRA PROTECTION 
against corrosive... 

abrasive or 
explosive elements 


TYPE EP 
Standard TEFC 
1 to 100 hp 


Explosion-proof 
1 to 100 hp 


Wagner totally enclosed /, | 
Motors...protected FOr ae clin win mor 


than ample capacity to provide long troublefree service 
longer motor life 


under heavy loads. 


If you need motors that will keep production rates up... 
that will give the continuity of service that is so important 
to automation . . . that will operate with complete depend- 
ability under the most severe conditions— Wagner totally- 
enclosed motors are your soundest choice. 


Type EP Motors offer protection against corrosion, dust, 
abrasives, fumes, steel chips or filings. Type JP is explosion 
proof as well—designed and approved for use in explosive B.A é 
atmospheres. BEARINGS CAN BE RELUBRICATED ... Factory installa- 


io tion will last for many years under normal service, but 
NEW NEMA FRAMES... These motors are built in the openings are provided to permit relubrication that adds 
new NEMA Frame sizes from 182 through 445U, with ribs years to motor life under severe conditions. 


that add mechanical strength and increase the surface 
cooling area. Effective cooling system adds to motor life. 
Let your Wagner Sales Engineer show you how these 
protected motors can bring you savings on initial motor 
costs, maintenance costs and continuity of operation. 


1 TO 100 HP—4 POLE, 60 CYCLE — 
NEMA FRAMES 182 THROUGH 445U 


Wagner Electric @rporation 
SEALS KEEP BEARINGS CLEAN...Both ends of these 


6407 Plymouth Ave., St. Louls 14, Missouri. motors have running shaft seals to keep the bearings clean. 
wMse-S Bearing housings are effectively sealed to prevent escape 
BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES of grease. 
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FLORI-HOUSTON 


Lives you 


ALL THREE 
OF THE BIG THREE 


The Right 


PRICE 


Here’s why — cost for fabricated piping is lowest 
from Flori-Houston: By processing thousands of tons 
of piping per year, Flori-Houston’s two huge plants 
offer you low shop costs, made possible only through 
mass production techniques. 


Permanent shop craftsmen, instead of transient field 
workers, utilize the latest automatic equipment to 
further minimize your fabrication costs. With Flori- 
Houston, you can be sure the price is right. 


Finest 


QUALITY 


A full-time piping metallurgist, using the physical and 


chemical facilities of the research and development 
laboratory, is an important factor in Flori-Houston’s 
leadership in the expanding field of critical alloy piping. 
Quality control is rigidly maintained at Flori-Houston 
by an inspection team responsible only to management, 
working with X-ray, magnaflux, dye check and other 
scientific techniques. Accurate dimensions are i 

by close inspection of each piece before shipment, as 
shown in illustration (at left) of the checking floor. 


Dependable 


DELIVERY 


Flori-Houston has unique delivery advantages because 
shipments can be made economically to most destina- 
tions from either of the two plants. Resulting flexibility 
virtually eliminates the delivery problems inherent in 
the normal single plant operation, 

Massive Houston Plant, shown at left, with 560 x 106 
feet of unrestricted floor area, gives idea of compre- 
hensive Flori-Houston facilities. 


GENERAL OFFICES 


PIPE Co. 


601 East Red Bud St. Lovis 15, Mo. 
HOUSTON OFFICE 


pane ee Processes used, and provides several HOUSTON PIPE & STEEL, Inc. 


Case histories of outstanding fabri- 


TOG FOF Copy. 


P. O. Box 2, Houston 1, Texas 
- Divisions of Sparton Corporation 
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"PIPE FABRICATION 
| 
Miastrated brochure shows Fiori- 
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| Vash Instrument Air Compressors 
‘deliver only clean air, free from 
_ oil or dust, and without filters 


DISCHARGE 
PORT 


You can dispense with oil filters and dust filters when 


you install ®Nash® Clean Air Compressors. You can save No dust filters 
the cost of maintaining these devices. You can greatly : 
reduce instrument maintenance costs. For the Nash em- No internal lubrication to 
ploys no internal lubrication, therefore no troublesome contaminate air handled. 
oil is in the delivered air. Moreover, air from a Nash No internal wearing parts. 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- No valves, pistons, or vanes. 
mediately removed. Non-pulsating pressure. 
®Nash® Clean Air Compressors are simple, with only Original performance constant 

one moving element. No valves, gears, pistons, ns over a long pump life. 

i i tant perform- 
vanes, or other enemies of long life and constant perform Lees wabatenses ent 


ance complicate a Nash. No aftercoolers are needed. You 
will find it profitable to investigate these pumps, now. 


WAS ENGINEERING COMPANY 
395 WILSON, SO. NORWALK, CONN. 
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No oil filters. 


with this 
self-contained 
geared power 
package... 


U.S. Syncrogear 
motor! 


with U.S. Syncrogear Motors. Syncrogear Motors 
can’t slip! Can’t misalign! Can’t endanger oper- 
ator! They give you positive power delivery in 


Don’t trust your production to cumbersome 
contraptions that slip... misalign...and create 
operator safety hazards. Instead of buying a 


“unit” that requires belts, pulleys, separate 
motor, and turnbuekle or rails to be added at 
extra expense ...instead of spending costly pro- 
duction time on recurring adjustments—take the 
easy, simple, economical way to geared power 


one compact, self-contained package—steady 
slow shaft-speeds, permanent precise alignment, 
maximum efficiency and long life. Best of all, 
U.S. Motor dependability! Available in 
Ratincs 1% to 30 H.P. 


U.S. ELECTRICAL MOTORS INC. 


BOX 2088, LOS ANGELES 54, CALIFORNIA 
OR MILFORD, CONNECTICUT 


SEND FOR FREE 16-PAGE BROCHURE... 
in full color. ..on U.S. Syncrogear motors. 
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CUSTOM 


BUILD 
your own 


Bailey 
Recorder 


The freedom and flexibility of “do-it-yourself” in- 
strumentation is yours in the Bailey Recorder. A 
variety of plug-in units make it possible to record, 
control, and retransmit any variable that can be 
converted to a pneumatic or electric signal. 

The basic plug-in units are the Bailey a-c and d-c 
Electronic Receivers and Pneumatic Receivers. Any 
four of these may be used in one recorder, inter- 
mixed in any way, to provide four continuous 
records on one chart. 

For automatic control, other plug-in units are avail- 
able. 

For square root extraction or linear integration, 
there are two plug-in variations of the Bailey 
Integrator. 

When you want a pneumatic signal that varies 


1054 IVANHOE ROAD ° 


Instruments and controls for power and process 


BAILEY METER COMPANY 


in Canada— Baliey Meter Company Limited, Montreal 


These four views of the back of a Bailey Recorder show how four plug-in units may be added as 
needed to meet almost any recorder application. 


according to a pre-set pattern plug in a Bailey 
Program Controller. 

Periodic running time of a condition or process is 
recorded on the chart when a Bailey Running Time 
Recorder is used. 


These and other plug-in units are described in 
Product Specification E12-5. Some companies stock 
Bailey Recorder cases and assorted plug-in units. As 
instrumentation and control needs arise they build 
up the kind of recorder-controller required, using 
the proper plug-in units from stock. Unmatched 
versatility such as this means lower instrumentation 
costs. 


For the complete story of how easily you can custom 
build this recorder to your needs, see your Bailey 
643-1 


Engineer. 


CLEVELAND 10, OHIO 
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200,000 ton-per-year tH 


Wilfley Acid Pumps are a key e eae Whenever you have a pumping 
factor in the successful operation : UE ier at job that calls for high quality Acid 
of this largest single-stream Pumps with built-in economy, 
phosphoric acid reaction system ever check with Wilfley. 
built. These famous pumps were a : : Wilfley Acid Pumps are available 
chosen for their lower maintenance costs i with pumping parts of the 
and continuous, trouble-free operation. a ; ae machinable alloys as well as plastic 
to meet all requirements. 


DESIGNED AND ENGINEERED BY DORR-OLIVER INC. ie FOR AMERICAN CYNAMID COMPANY 


Acid 


«ein rumes.. 
| HORIC ACID w us new 
plant 
. 
Vudividual Enginering Write, wire or 
AJR. WILFLEY INC. 
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It will pay you to check up on weighing 
efficiency in your plant! 


For proper cost control, efficient weighing sive Toledo Weight Fact Kit. A Toledoman 
is a prime requirement. Weight records will gladly explain how it will help you de- 
directly affect costs, quality, inventory tect and correct weighing inefficiencies 
control and customer billing. You can in your plant. RE- 
avoid weighing errors and inadequate : QUEST YOUR 
weight data by placing the right scales WEIGHT FACT 
in the right places... all properly inte- KIT NOW. No obli- 
grated in a plant-wide weighing system to : : 

supply basic accounting records on ma- gation. Address 
terials received, transferred and shipped. Toledo Scale, 4103 
You can easily check up on the job your Telegraph Road, 
scales are now doing. Just ask for the exclu- Toledo 12, Ohio. 


TOLEDO SCAL 


DIVISION OF TOLEDO SCALE CORPORATION 


o 

BENCH AND over. REMOTE OVERHEAD COUNTING 
PORTABLE UNDER Gj TRACK SCALES 
SCALES SCALES SCALES 
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Weighing Systems 
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in Disc Equipped Bronze Valves 


LOOK at that Wheel — Tough malleable iron. 


Design unequalled for cool, sure grip. 


LOOK at the Index Plate — Has Fig. No. 
etched in green background. Held by wheel nut 
which is secured by rolled-over spindle end. 


LOOK at that Spindle — Made of high tensile 
bronze. See how much heavier it is . . . how many 
more deeply cut threads engage bonnet. And, the 
crowned head that reduces friction on disc holder. 
Sure, it costs more to make a spindle this way. 
But it reduces wear, preserves packing, means 
easier operation. 


LOOK at the Packing Nut and Gland—Note 
the heavy and deep bronze hex. And, that bronze 
gland designed to compress packing toward spindle. 


LOOK at that Packing Box — Its depth 
equals 14% times spindle diameter. More packing 


space means less repacking. An asbestos, lubri- 
cated and graphited packing is used. 


LOOK at that Bonnet — One-piece, screw- 
over design with big hex surfaces is easy to 
remove. Take an extra: look at the bevel joint 
between bonnet and body, serving as an internal 
brace against the crushing effect of the bonnet 
assembly. Millions of Fig. 106-A in use for years 
prove this unique design licks distortion and 
springing. 


LOOK at the Disc Holder — It’s the Slip-on 
Stay-on type originated by Jenkins. Correct pro- 
tective depth prevents flaking or cracking of disc. 


LOOK at the Disc — Easily renewed without 
removing valve from line. Made of compositions to 
suit various services . . . and made by Jenkins, the 
only maker of both valves and discs. 


THE FIRST renewable composition disc valve was a Jenkins Valve, originated 
nearly a century ago. Compare today’s Fig. 106-A Bronze Globe with any other. See 
why so many valve users agree that a Jenkins is still the FIRST for top value. For 
descriptive folder No. 189-B on the full line of Jenkins Bronze Globe, Angle and Check 
Valves write to Jenkins Bros., 100 Park Avenue, New York 17. 


SOLD THROUGH LEADING DISTRIBUTORS EVERYWHER 


LOOK at that Body — Just compare wall 
thickness of this high tensile bronze body with 
any other valve. The factor of safety is many 
times higher than rating requires. See the curved 
diaphragm to protect seat from distortion by pipe 
Strain. Note that the raised seat is higher to 
permit more reseating operations . . . and wider, 
so it won't cut into disc. Pipe threads are full 
length and clean cut. 


LOOM at this . . . for Throttling 

—Just replace the standard disc 

nut with this Throttling Nut and 

a Fig. 106-A becomes well-suited 

to throttling service. This unique 

nut reduces the effects of wire 

drawing and its long legs restrict 

flow for accurate control. Many plants take ad- 
vantage of this versatile valve to reduce valve and 
ete inventory. 


JENKINS 


LOOK FOR THE JENKINS DIAMOND 


ENKINS FIG. 106-A BRONZE GLOE 150 LBS. STEAM... . 300 LBS. 0.W.G. 
{ 
| 
q 
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Strong, Seamless Walls 7’ in. Thick 


This forged Bethlehem converter, 
built for use in the making of am- 
monia, weighs 48 tons. Much of the 
weight is in the rugged seamless 
walls, which are solid steel, 714 in. 
thick. Those walls are built to con- 
tain high pressures, and they will do 
the job. 

Another interesting feature is the 
circle of huge nuts that hold the 


BETHLEHEM 


vessel’s head to the body. Each of 
them weighs 77 lb and has a diameter 
of 10 in. There are 14 nuts and 
matching studs — convincing evi- 
dence of the pressures to be handled. 

This could be called a_ typical 
Bethlehem vessel of medium weight. 
Our shops are equipped to build 
both larger and smaller models of 
autoclaves, reactors, filters, con- 


verters, separators, and high- 
pressure accumulators. Whatever 
your needs, Bethlehem can meet 
them—at competitive prices. De- 
liveries are prompt. Write for details. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 


Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


STEEL 


4 
| 
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100% DuPont Nylon Carpet by Barwick Mills. Photo courtesy E. I. DuPont de Nemours & Co. (Inc.) 


The Chemical Engineer makes 35,000,000 houses into homes 


Synthetic fibers, furniture finishes, nylon 
upholstery, floor and wall coverings .. . all 
made possible by the Chemical Engineer 
and his technology. 


The complex chemical process industries 
produce a multitude of products ranging 
from paper and plastics to synthetic fibers, 
rubber and wax. They are tied into a single 
market... buying a third of all manufac- 
turing’s capital goods, $46 billion in raw 
materials and fuels... by the critical pres- 


ence of the chemical engineer as a common 
buying-specifying focus. As hundreds of ad- 
vertisers know, successful CPI selling be- 
gins with him. 

To sell the chemical engineer at his own 
home base, wherever it may be, only one way 
—CHEMICAL ENGINEERING—after 55 years 
still the 3 to 1 choice among chemical engi- 
neers in all functions, in all industries. This 
year you can reach him more often, with 
more timeliness and impact than ever before. 


CHEMICAL ENGINEERING, A McGraw-Hill 
Publication, New York 36, N. Y. @ ® 


Published every other monday 
for Chemical Engineers in all functions 
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CORRUGATED SLEEVE 


Consolidated Safety Relief 
Valve with Sealing Bellows. 
Type 1900-30 Series, Sizes: 
14%” x 2” to 8” x 10”. 


MAXWELL 


MANNING 
‘INI ZYOON 


shields working parts 


A durable, two-ply stainless steel Sealing Bellows in 
Consolidated Safety Relief Valves isolates contaminants, 
corrosion or viscous fluids from the working parts. The 
Bellows is balanced with the seating surface. Capacity | 
is less affected by variable back pressure, so you can use | 
smaller discharge piping and reduce the cost of pressure- 
relieving systems. 

Full-rated relieving capacity is certain at all positions 
of the single blowdown adjusting ring because a fixed 
maximum secondary orifice provides full lift at 10% 
overpressure. Even with superimposed back pressure in 
the relieving system, valve action is consistently positive. 

Protection of working parts is but one of many reasons 
why Bellows Type Consolidated Safety Relief Valves 
assure absolute protection for personnel and facilities. 
Write for details, including facts about the Standard 


valve that you can convert to the Bellows type in your 
own shop. Ask for Catalog 1900. 


CONSOLIDATED SAFETY RELIEF VALVES 


A product of 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division « Tulsa, Oklahoma 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


July 28, 1958—Cuemicat ENGINEERING 


4 
. 
| 
4 
= 
q 
ie 
92 
ad 


Versatile, Precision Manufactured 


APPLETON “AE” SERIES 


Piugs, Receptacles and Receptacle Fittings 


Plugs and Receptacles for Hundreds of Industrial Applications 


The simple, sturdy construction of these 
APPLETON “AE” Series Plugs, Receptacles and 
Receptacle Fittings is your assurance of lasting, 
heavy-duty service. 

Complete terminal units, equipped with solderless 
connectors enable connections to be made quickly 
with a minimum of effort. APPLETON “AE” 
Series Receptacle Housings are available in four 
styles to meet your specific requirements: Lift 
Cover Housing ... Plain Housing . . . Threaded 


Sold through franchised distributors only 


Also Manufacturers of: 


APPLETON ELECTRIC COMPANY 


1701 Wellington Avenue, Chicago 13 


Housing ...and Cap Housing. The Lift Cover 
Housing has a rubber-gasketed cover mounted on 
a self-aligning plate to form a dust-resisting 
enclosure which excludes chips, shavings, etc. 
Plugs are available with and without Clamping 
Ring. For utmost versatility and service life, 
APPLETON “AE” Series Plugs, Receptacles and 
Receptacle Housings offer an outstanding com- 
bination of quality features and economy of 
purchase. 


Industrial 
Lighting 
Equipment 


“ST” Series Malleable 


Connectors Iron Unilets automatic Reelites 


| a ae U. L. approved 
i | 
| 
| 
©. 
= 
CuemicaL 28, 1958 93 


20 ft. long, 12 ft. in diameter, 13 kinds of steel. . . typical of 
the tough pressure vessel welding jobs Baldwin is noted for 


Built by B-L-H’s Eddystone Division, a 100-ton pressure vessel made chiefly of chrome molybdenum steel is 
here shown being inspected by an Eddystone engineer. 


Automatic submerged metal arc was one of three welding A major oil company recently called on Baldwin-Lima-Hamilton’s Eddy- 
method his h rns ‘ ‘ 
Te ee stone Division to weld two identical 100-ton pressure vessels that must 


operate continuously for long periods of time at nearly 1000°F in a hydrogen- 
rich atmosphere at pressures up to 536 psi. Baldwin successfully met 
the challenge of this big job. 

Thirteen different kinds of steel *< in. to 5% in. thick and three welding 
methods—manual-shielded metal arc, automatic submerged metal arc, and 
inert gas—had to be used on the vessels, each 20 ft. long, 12 ft. in 
diameter. As on all Baldwin work, only qualified welders were used. 

Radiographic inspection of all welds revealed no defects. After the vessels 
were hydrostatically tested at 1575 psi for 3 hours, all seams were examined 
for leaks and found to be tight. 

For a copy of our illustrated Weldment Bulletin 7001 or for specific 

” information on how we may be of service to you, write to B-L-H 


Identical vessels fabricated by B-L-H and installed in the H H H 
catalytic reforming unit of an ultramodern refinery. Corporation, Philadelphia 42, Pa. 


BALDWIN LIMA: HAMILTON 


HEddystone Division 
Philadelphia 42, Pa. 
Dump cars Nonferrous castings Special machinery Bendingrolls Machine tools 
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Gears, bearings and packings of TFE resins create 
new gear pump for hot, hazardous and corrosive uses 


Robust gears of glass-filled TeFLON® TFE 
resins drive hot, corrosive and hazardous 
fluids through a newconstant-flow meter- 
ing pump. With rugged bearings of the 
same material, the pump is entirely “self- 
lubricating,” because of the extremely 
low coefficient of friction of TFE resins, 
The gears cannot seize even in non-lu- 
bricating media. O-rings of Du Pont TFE 
resins insure positive sealing of pump 
faces and gear case. 

Since TEFLON TFE resins are rated for 
continuous use up to 500°F., the tem- 
perature rating of the pump far exceeds 
the 180°F, maximum previously attain- 
able with gear pumps for corrosive serv- 
ices. The new gears eliminate the hazards 
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BASIC OPERATING PARTS of this chemical pump are made of TEFLON® TFE 
resins. Strong corrosives, heat and spark hazards are overcome by this self- 
lubricating, constant-flow pump. (“GearChem” pump by ECO Engineering Co., 


Newark, N. J.) 


involved in pumping fluids subject to in- 
ternal spark and explosive wave propa- 
gation typically encountered in missile- 
grade propellents. With its stainless-steel 
casing, the pump can handle a great 
variety of corrosives. The TFE resins 
themselves are unaffected by the most 
vicious reagents and solvents known to 
science. Thanks to the structural and 
surface properties of TFE resins, the gears 
show no abrasive wear either on their 
mating areas or against the gear casing 
after long periods of operation. 

Safety and reliability of equipment can 
often be increased with components of 
TEFLON TFE resins. Write for engineer- 
ing data and examples of how these re- 


markable Du Pont resins may be ap- 
plied to improve chemical and petro- 
chemical processes. Address: 

E. I. du Pont de Nemours & Co. (Inc.), 
Polychemicals Department, Room 77, 
Du Pont Bidg., Wilmington 98, Delaware. 


In Canada: Du Pont Company of Canada(1956) 
Limited, P.O. Box 660, Montreal, Quebec. 


TEFLON’ 
is a registered trademark . . . 


TEFLON is Du Pont’s registered trade- 
mark for its fluorocarbon resins, includ- 
ing the TFE (tetrafluoroethylene) resins 
discussed herein. 
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TAYLOR POTENTIOMETER TRANSMITTERS 


CALIBRATED TO YOUR SPECS. 


NOW we can offer you immediate de- 
livery of the 700T Taylor TRANSET* 
Potentiometer Transmitter—custom- 
equipped for your specific application, 
It’s the unique plug-in features of this 
instrument—plug-in amplifier, plug-in 
transducer, plug-in service ‘‘cans”—that make it so 
superior and so readily adaptable to your needs. And 
it’s these same benefits of flexibility that permit us to fill 
your orders so promptly. 


Plug-in service “cans” means that the instrument can be 
quickly adapted for use with different primary elements 
by simply plugging in the corresponding can. (For 
thermocouple applications cold junction compensa- 
tion is provided in the can). 


Just one amplifier, You change its service by switching 
service cans. Both the amplifier and the transducer 
plug-in . . . means minimum instrument down-time 
for service. Also means low instrument inventory be- 
cause you only need one spare amplifier. 


*Reg. U.S. Pat. Off. 


Check these additional benefits: @ Infin- 
itely sensitive to input signal. e High 
order of linearity and accuracy. @ No 
moving parts such as slidewires, bat- 
teries, or standard cell. ¢ Continuous 
vernier range adjustment. @ Contin- 
uous vernier zero or suppression adjustment. @ Con- 
venient front panel checkout and adjustment. @ Printed 
circuit, for completely uniform performance. @ Ther- 
mocouple burnout protection, either up or down scale. 


Acknowledged by users as the finest instrument of its 
kind on the market, the TRANSET Potentiometer is 
ideal for processes permitting the use of pneumatic 
receivers and controllers, whether large case or minia- 
ture. Its outstanding flexibility permits a narrow or 
wide range span according to process demands. 


Call your Taylor Field Engineer, or write for Catalog 
98262. Taylor Instrument Companies, Rochester,N.Y., 
or Toronto, Ontario. 


INSTRUMENTS IN STOCK 
WITH THESE PRIMARY ELEMENTS 


THERMOCOUPLE.. . Copper-Constantan... 


Iron-Constantan .,. Chromel-Alumel 


VOLTAGE... For pH; strain gages; tacho- 


meters; 0-50 mv. 


sTOCcK - 

: 

| | 
| 
. Transmitter converts a dc primary electrical signal into a 3-15 psi pneumatic output for controllers and receivers. 
Taylor Lnstruments MEAN ACCURACY FIRST 
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View showing some of the 
Tri-Clover fittings and one 
of the transfer pumps being 
used in the main processing 
room at Baxter Laboratories. 


Here is a partial view of the 
thorough pressure filtration 
applied to intravenous solu- 
tions prior to bottling, in 
which Tri-Clover fittings and 
pumps play an important 
part. 


ey Baxter Laboratories, Inc., has established 

an enviable reputation in the ethical drug 
field as the pioneer producers of intravenous 
solutions to serve the requirements of modern 
medicine. 

Baxter, in its manufacture of medical products, 
must safeguard against all forms of contamina- 
tion ... particularly in the preparation of intra- 
venous solutions for infusion into the blood 
stream. 

It is highly significant that Baxter utilizes 
numerous Tri-Clover Division stainless steel 
fittings, together with Tri-Clover centrifugal 
pumps, in their various processing operations, to 
insure highest standards of product purity and 
processing efficiency. 


IN CANADA: Brantford, Ontario 


EXPORT DEPT: 8 South Michigan Ave., Chicago 3, U.S.A. Cable ‘‘TRICLO"’ Chicago 


For at Baxter Laboratories, as in other impor- 
tant processing operations, users have found that 
there is no substitute for the high quality 
and complete sanitation inherent in Tri-Clover 
products. 

Why not let Tri-Clover corrosion-resistant fit- 
tings and pumps help to achieve new standards 
of efficiency and sanitation in your processing 
operations? Our engineering staff will be glad to 
work with you in helping to solve your specific 
corrosion-resistant piping and pumping problems. 


See your nearest TRI-CLOVER DISTRIBUTOR 


LADISE CO. 


Tni-Clouen Diucsion 


Kenosha Wisconsin 


at BAXTER 
| 


NON-LUBRICATE 


for handling 


VISCOUS LIQUIDS 


Typical Services Where Steam-Jacketed Wedgeplugs 
Have Outstanding Performance Records 
+500° F. — 100 PSI 
RESINS ............+*+400° F.— 80PSI 
MOLTEN SULPHUR ...+275° F.— 80 PSI 
SOFT PITCH . +900° F. — 440 PSI 


Specify Wedgeplugs and get 
the Best Valve for use on 
lines handling: 


ASPHALT 
TAR ¢ PITCH 


POSITIVE CONTROL at high temperatures. The Plug lifts, 
turns and re-seats in one, quick, easy operation. Vaive 
seats are protected; no field adjustment is necessary for 
varying temperatures. 

NON-STICKING: Because of its protected-seat design, the 
Wedgeplug Valve will not stick when handling viscous 
products that harden, congeal, or crystalize at ordinary 
temperatures. 


NO LUBRICANT USED: Wedgeplug design eliminates the 
need for expensive plug-seal lubrication—thus saving 
maintenance cost. 


NO CONTAMINATION: Non-lubricated design eliminates 
product contamination from grease. 


e@ CORROSION PROBLEMS: Steam-Jacketed Wedgeplugs 


available in Carbon Steel; and, where corrosion problems 
might be encountered, can be supplied in various Steel 
Alloys. 


e@ REMOTE CONTROL: Wedgeplug Valves can be supplied 


CRUDE 
BOTTOMS 


FATS e SOAP 
RESIN 
SULPHUR 


SOLD THROUGH DISTRIBUTORS IN EVERY MAJOR CITY 
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wrench, handwheel, or gear-operated; or, for remote 
contro! through use of electric, hydraulic or air motor. 


WEDGEPLUG VALVE COMPANY 
Division of 


STOCKHAM VALVES & FITTINGS 


DEPT. C, BOX 2592 @ BIRMINGHAM 2, ALA. 


ABSOLUTE SHUT-OFF, 


T HIGH TEMPERATURES 
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complete satisfaction in 
dielectric heating 


1. The heater 


The expertly crafted enclosure tells you — 
here’s quality. Operating convenience is 
immediately apparent in the eye-level group- 
ing of controls. Protective interlocks are 
representative of many safety features. And 
behind the easy-access doors you’ll find en- 
gineering, workmanship and components 
that mean standout performance and de- 
pendability. For example, the water-cooled 
oscillator is built for 5000 hours of service. 
The heavy-duty plate transformer has a 
large reserve capacity. Clean wiring arrange- 
ments, bakelite standoff, ceramic coils, 
sturdy relays are just a few more reasons 
why the Allis-Chalmers dielectric heater is 
preferred equipment. 


a » The manufacturer 


When you specifiy Allis-Chalmers, skilled 
electronic engineers help plan the most effi- 
cient use of your dielectric heating. The 
modern A-C laboratory is at your disposal 
for material testing. Services include the 
design of work-handling equipment. Instal- 
lation is supervised by a trained field engi- 
neer. Periodic checkup and emergency 
maintenance service are also supplied by 
Allis-Chalmers regional offices conveniently 
located near you. 

See your Allis-Chalmers representative for 
complete details or write Allis-Chalmers, 
Industrial Equipment Division, Milwaukee 
1, Wisconsin. Ask for Bulletin 15B6431C. 


ALLIS-CHALMERS 


A-5774 
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PROCESS FLOWSHEET x. curos 


Big new ethylene oxide plant 
sticks to air for oxidation despite 
oxygen-boosters’ claim of 


greater process economies. 


GAF Backs Air-Oxidation for Ethylene Oxide 


With the startup two months ago 
of Wyandotte Chemical’s ethylene 
oxide plant at Geismar, La., (Chem. 
Eng., June 30, p. 60) the battle 
lines were drawn up in a heated 
controversy that is sure to simmer 
for years: Is air-oxidation or oxy- 
gen-oxidation the most economical 
route to ethylene oxide? 

In contrast to Wyandotte’s plant, 
General Aniline & Film’s new 60- 
million-lb./yr. plant at Linden, N. J., 
is now up to full capacity using 
air-oxidation and is largest plant 


JULY 28, 


yet to come on stream touting air 
process. Swung on stream last year, 
the $6-million plant, engineered and 
built by Scientific Design Co., is 
the antithesis of the oxygen-oxida- 
tion process now being licensed by 
Shell Development Co. 

GAF’s plant takes ethylene from 
Esso’s nearby Bayway refinery and 
air from atmosphere to make an 
oxide product that is shunted 
directly into other GAF operations: 
24 million lb./yr. go to an adjacent 
ethylene glycol unit; rest goes into 


Unfold Flowsheet 


manufacture of synthetic deter- 
gents. 
> Both Sides of Coin—GAF’s plant 
is the fourth and largest of a string 
of ten SD-designed ethylene plants 
that will be in production by end 
of this year. Those in U. S. besides 
GAF’s include Allied Chemical’s 
Orange, Tex., plant (on stream) 
and Jefferson Chemical’s Port 
Neches, Tex., plant. Six others 
(two now operating) are located 
in Europe and one in Japan. 
Two other flowsheets are cur- 
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AIR COMPRESSOR (three-stage centrifugal) boosts air to 10-20 atm. which 


is then piped to main reactor for catalytic ethylene oxidation. 


ETHYLENE OXIDE COMPRESSOR (two-stage reciprocating) recompresses oxide 


vapor from desorption column prior to final purification. 


rently vying with the SD process 
for direct-oxidation honors. Shell 
Development Co., leading propon- 
ent of oxygen-oxidation, has its 
process coming on stream in Cal- 
casieu Chemical’s plant at Lake 
Charles, La., and a Shell plant in 
Partington, Eng., besides the 
Wyandotte plant already men- 
tioned. And Union Carbide, pioneer 
of direct oxidation in this country, 
uses its own version of direct 
oxidation process in six out of 
seven of its ethylene oxide facili- 
ties. 

These three direct oxidation pro- 


cesses are combining to relegate 
the older two-step chlorohydrin 
route to obsolescence. 

> Air or Oxygen?—Granting the 
economic superiority of direct oxi- 
dation, there remains the question 
whether air or oxygen is the best 
oxidizing medium. 

Shell argues that by using oxy- 
gen, thereby eliminating nitrogen 
from system, you get lower capital 
investment and operating costs. 
Too, says Shell spokesman, absence 
of nitrogen eliminates need for 
purging and therefore permits re- 
cycle of unreacted ethylene; this re- 
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MAIN MAIN 
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HEAT 
7 EXCHANGER 


COMPRESSOR 


sults in optimum economic yield. 
Scientific Design counters that 
in order to avoid explosion haz- 
ards, oxygen must be diluted with 
large volumes of inert gas anyway. 
Furthermore, SD claims, building 
and operating an oxygen plant is 
still more expensive than air com- 
pression equipment and reactor 
system in purge stream needed to 
cut ethylene losses (on which SD 
controls U. S. patent 2,693,474). 
Although GAF’s plant could 
operate on oxygen with only minor 
operating and equipment changes, 
the fact that it’s engineered pri- 
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i. marily for air-oxidation (as are all Key consideration of the oxida- 
+  SD-designed plants) sums up SD’s__ tion reaction, which is highly ex- 
- view. Says SD’s director of opera- othermic, is temperature control. 
h tions, Greg Vinci, “The only time Consequently, the vertical reactors 
y. we'd really feel oxygen was worth- are essentially shell-and-tube heat 
g while is if we could get it practi- exchangers with tubes packed with 
's cally free. Otherwise it jacks up a rugged, silver-containing cata- 
es your costs without making any lyst. Mixed ethylene-air stream 
r significant contribution to the op- flows through tubes, while outside 
o eration.” the tubes an organic coolant (e.g., 
D Temperature is Critical—Reac- Dowtherm) removes reaction heat. 

tions involved in direct oxidation Temperature of reaction mixture 
ds process are relatively simple: is held between 450 and 600 F.; 
r C.H, + 34 0, > C.H,O pressure ranges from 150 to 300 


and the side reaction: __. 
C.H, + 3 O. mimi. 2 GO; + 


psi. 
waste-heat boilers, one for each 


Coolant circulates through. 


Ethylene 
oxide 


reactor, generating process steam. 
Ethylene feed from Esso’s nearby 
Bayway refinery is mixed with air 
(taken in through a three-stage 
centrifugal compressor) and fed to 
the bank of parallel-hooked oxida- 
tion reactors exact number is an SD 
secret. 
> Next: Absorption—Gas stream 
from outlet of each reactor, con- 
taining ethylene oxide and unre- 
acted ethylene, is cooled to about 
100 F. against recycle stream in 
a shell-and-tube exchanger. Then 
all product streams are joined and 
compressed in a centrifugal blower 
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marily for air-oxidation (as are all 
SD-designed plants) sums up SD’s 
view. Says SD’s director of opera- 
tions, Greg Vinci, “The only time 
we'd really feel oxygen was worth- 
while is if we could get it practi- 
cally free. Otherwise it jacks up 
your costs without making any 
significant contribution to the op- 
eration.” 

> Temperature is Critical—Reac- 
tions involved in direct oxidation 
process are relatively simple: 
C:H, + 4 O, > C.H,O 
and the side reaction: 

C.H, + 3 O, 2 CO. + 2 H;O 


HEAT 
EXCHANGER 


Key consideration of the oxida- 
tion reaction, which is highly ex- 
othermic, is temperature control. 
Consequently, the vertical reactors 
are essentially shell-and-tube heat 
exchangers with tubes packed with 
a rugged, silver-containing cata- 
lyst. Mixed ethylene-air stream 
flows through tubes, while outside 
the tubes an organic coolant (e.g., 
Dowtherm) removes reaction heat. 
Temperature of reaction mixture 
is held between 450 and 600 F.; 
pressure ranges from 150 to 300 
psi. Coolant circulates through. 
waste-heat boilers, one for each 
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reactor, generating process steam. 
Ethylene feed from Esso’s nearby 
Bayway refinery is mixed with air 
(taken in through a three-stage 
centrifugal compressor) and fed to 
the bank of parallel-hooked oxida- 
tion reactors exact number is an SD 
secret. 
> Next: Absorption—Gas stream 
from outlet of each reactor, con- 
taining ethylene oxide and unre- 
acted ethylene, is cooled to about 
100 F. against recycle stream in 
a shell-and-tube exchanger. Then 
all product streams are joined and 
compressed in a centrifugal blower 
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BSORBERS for main and purge STRIPPER & REFINER (left to right) remove heavy and light ends and deliver 
ethylene oxide liquid under protective nitrogen blanket. 


eactors water-absorb oxide vapor 


before entering main absorption 
tower. 

Packed absorber, 60 ft. tall, 
separates ethylene oxide from 
nitrogen and unreacted ethylene. 
Gases pass up the tower against 
a countercurrent water stream. 
Ethylene oxide and _ byproduct 
carbon dioxide are absorbed in 
water and pass out the bottom of 
the tower in solution. 
>Final Purification—Overhead gas 
from absorption tower is split into 
two portions. The larger portion 
recycles—first as a coolant for 
reactor effluent, then joins fresh 


feed being piped to main bank of 
reactors, 

Smaller portion goes to a purge 
reactor, identical to the primary 
reactors. Unreacted ethylene is 
converted to oxide, and product 
stream from this reactor cools 
against its own feed stream. Gases 
then enter a second packed absorp- 
tion tower, where oxide is again 
absorbed in a _ countercurrent 
water stream. Nitrogen, essen- 


tially free of oxide and ethylene,. 


is vented to the atmosphere from 
top of absorber. 
Oxide-containing solutions from 


both absorbers enter the top of a 
packed distillation column opera- 
ting at a slight vacuum. Ethylene 
oxide is driven off as overhead; 
bottoms water stream recycles 
through main and purge absorbers. 

Ethylene oxide is then purified 
by distillation: First compressed 
in a two-stage compressor, it 
passes through a two-column frac- 
tionating system. Pure liquid oxide 
(around 99.5%) then goes to stor- 
age under a protective nitrogen 
blanket. Overall process yields nor- 
mally range from 60% up to 70% 
in special cases. 
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Armco 
ALUMINIZED 
STEEL 


Stack Shield in Service 
Since 1953....... 

No Corrosion, 
Deterioration or Repairs 


Made of Armco’s special hot-dip aluminum coated steel, 
this wind and rain shield was installed in 1953 on a refinery 
stack. Plant engineers inspected the ALUMINIZED STEEL 
structure this year and reported—‘On inspection in March, 
the stack shield showed no signs of corrosion or deteriora- 
tion. No repairs have been made since its installation.” 

Because of its strength and economical durability, 
ALUMINIZED STEEL is being used extensively in this plant 
not only for additional stack shields but also for insulating 
covers on reactors and other processing units. 


TWO TYPES OFFER UNIQUE ADVANTAGES 

Produced in two grades, Type 1 and Type 2, Armco 
ALUMINIZED STEEL provides a range of useful properties 
at low cost that make it ideal for petroleum and chemical 
plant, applications such as shields, insulating covers, jacket- 
ing, drying ovens, and buildings. 

ALUMINIZED STEEL Type 1 offers excellent resistance to 
a combination of heat and corrosion, won’t scale at tem- 
peratures up to about 1250 F. 

ALUMINIZED STEEL Type 2 has excellent resistance to 
atmospheric corrosion. Tests show the special aluminum 
coating lasts at least three times as long as a standard zinc 
coating on unpainted commercial galvanized steel. 

In addition, both types of ALUMINIzED STEEL have good 
heat reflectivity up to 900 F, plus resistance to fire damage 
and the strength and rigidity of steel. 

Put the multiple advantages of these hot-dip aluminum 
coated steels to work in the equipment you make or buy. 
For complete information on Armco ALUMINIZED STEEL 
Type 1 or Type 2, write Armco Steel Corporation, 2548 
Curtis Street, Middletown, Ohio. 


Armco ALUMINIZED STEEL Type 1 shields the stack of a high 
temperature fractionating column in a Gulf Coast refinery. 


ARMCO STEEL 
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Armco Division + Sheffield Division * The National Supply Company * Armco Drainage & Metal Products, 
Inc. * The Armco International Corporation * Union Wire Rope Corporation * Southwest Steel Products 
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Here’s a user experience with Crane 
valves that’s worth noting. 


In the Commercial Solvents plant at 
Sterlington, La., ammonia at 4500 psi. 
is let down to 300 psi. for process require- 
ments. Despite frequent operation on 
this severe service, Crane No. 225H, 
6000-pound forged steel valves have 
handled it safely since 1945. 


More than that—with only routine 


CRAN E VALVES & FITTINGS 


PIPE © PLUMBING ¢ KITCHENS © HEATING @ AIR CONDITIONING 
Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
July 28, 1958 
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Safe, low-cost letdown 


for high-pressure ammonia 


maintenance—all these Crane plug-type 
disc globes are still giving leak-free, like- 
new service. Thirteen years of depend- 
able, low-cost performance under tough- 
est conditions! 


That’s typical Crane quality! Real, 
long-term value in valves and fittings for 
all fluid handling. The traditional choice 
of careful buyers who measure beyond 
the price tag. 


THIS FREE BOOK — 
"Valve Performance Facts” 
—gives you 32 examples 
of savings with quality 
valves. -Get.a.copy from 
your local Crane Repre- 
sentative, or write to ad- 
dress below. 
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FOR HANDLING MANY 
SPEGIAL PRODUGTS 


| 
DISINTEGRATION 
| 
7 
CYCLONE’ 
| 
AIR LOCK 
DRY DIVIDER 
ORY DIVIDER. 
) 
\ 
Y WET FEED => 
| 
PRODUCT 


COMBU 


1311 NORTH BRANCH ST. 


For handling wet materials and thin slurries, 
a Mixer unit is provided for adding a portion 
of the dried material to the wet feed. This 
disperses the moisture and conditions the ma- 
terial for more efficient drying. Useful for 
processing treated clays, corn gluten meal, 
filter cake, etc. 


CHICAGO 22, ILLINOIS 


106 


INC. 


WHEN your problem involves the drying of 
any materials in finely divided form . . . with 


no pulverization necessary . . . then the 
Raymond Cage Mill Flash Drying System 
may offer advantages which will simplify the 
process and improve the product. 


This equipment handles the material auto- 
matically throughout in a clean, safe, dust- 
free operation. 


Drying action is almost instantaneous, and the 
small amount of material in the system at a 
time insures excellent control of final mois- 
ture. This is important in the case of synthetic 
resins. pharmaceuticals and other heat-sen- 
sitive materials. 


The Cage Mill disintegrates the product to 
normal particle size, and delivers a uniform 
fluffy finished material of specified moisture 
content. 


If pulverizing is required, the Raymond Imp 
Mill can be used in place of the Cage Mill. 
Write for further details of this economical 
system, and tell us the requirements of your 
product. 


Raymond CATALOG +82 
“Flash Drying Systems” 


will be sent on request. 


PRINCIPAL CITIES 
ltd., Montreal, Canada 
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Ethylene oxide plant sticks with air oxidation....... 


Amid a mounting controversy on the relative merits of air 
and oxygen for oxidizing ethylene, General Aniline’s 
Linden, N. J., plant is sticking to air as the oxidizer. 


Learn how graphs can make your job easier......... 


First of two articles on things you may not know about 
graphs and graph paper, from simple to esoteric. Use them 
with assurance for presentation, correlation, calculation. 


Corrosion—new cause-and-cure refresher......... . 


Now you can brush up on corrosion—how it occurs and 
what to do to help avert this annual $5.5 billion loss. Start 
of a seven-part series to appear in alternating issues. 


Your cost comparison method gives the right answer. . 


If you now use one of the “exact” methods for cost com- 
parisons, don’t worry about the others—your particular 
method gives the right answer. Our author shows why. 


Equipment and safety factors in the pilot plant... .. . 


Want to minimize breakdowns and accidents in the pilot 
lant? Here are important equipment design and safety 
actors to watch—keys to trouble-free operation. 


Yes! Gas turbines in the process industries......... 


Applications have come slowly but with ingenuity the 
chemical engineer can make them pay off. In the author’s 
case, using gas turbine exhaust oxygen gave tidy saving. 


Not all your knowledge may be yours to use......... 


Part of your engineering know-how may belong to your 
previous employer. This round-up of recent legal actions 
will make you stop and think twice about trade secrets. 


Spiraling maintenance costs can be cut............. 


First appearance of new O & M department; with mainte- 
nance cost often the difference between profit and _ loss, 
here are important hints on maintenance cost reduction. 
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“Steel inventory problems? 


Ryerson solved them...” 


You can pass your steel inventory 
problems on to Ryerson, too. When 
Ryerson carries your steel inven- 
tory, you profit several ways. You 
reduce your ‘‘cost-of-possession’”’ 
factor . . . increase your material 
selection flexibility . . . and assure 
a ready, steady flow of material to 
meet production needs. 

Ryerson will help you plan in- 
ventories of such materials as car- 
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bon, alloy and stainless steels . . . 
bars, structurals, plates, sheets and 
tubing . . . aluminum and indus- 
trial plastics. With Ryerson as your 
source, you store and handle only a 
safe minimum of material to meet 
your needs. 


With Ryerson inventory control 


you can make design changes or re- 
vise production, with less inventory 
risk. Ryerson—with strategically 
located plants and unlimited stocks 
—stands ready to deliver the exact 
steel you require when you need it. 

A call to the nearby Ryerson 
plant will bring you the profitable 
details on how Ryerson can help 
you with steel inventory problems. 


RYERSON STEEL 


Member of the Stee! Family 


Principal Products: Carbon, alloy and stainless steel —bars, structurals, plates, 
sheets, tubing—aluminum, industrial plastics, metalworking machinery, etc. 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK + BOSTON + WALLINGFORD, CONN. * PHILADELPHIA » CHARLOTTE * CINCINNATI * CLEVELAND 
DETROIT + PITTSBURGH * BUFFALO + INDIANAPOLIS + CHICAGO + MILWAUKEE » ST. LOUIS * LOS ANGELES * SAN FRANCISCO * SPOKANE * SEATTLE 
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Chemical Engineering 


JULY 28, 1958 


HOW TO MAKE AND USE 
MORE EFFECTIVE 


... To Show a Trend 


Sales volume, million Ib. /yr. 
15 


GERALD A. LESSELLS 
U.S. Industrial Chemicals Co., Cincinnati, Ohio.* 


The engineer has at his disposal many ways 
of presenting data. Tables, graphs and corre- 
lation equations with auxiliary explanations in 
the text are most often used. Of these methods, 
however, a graph practically always conveys 
a clearer picture of trends between variables. 

Graphs are generally used in three differ- 
ent ways, and the ground rules for drawing 
graphs vary according to the specific use. 


Graph to Indicate a Trend To Correlate Data 


One major use of graphs is the simple cre- 
ation of a picture or trend of variables. Pos- ¢—Log (Sting /S) 
sibly in this case only a qualitative relation- 
ship is shown. Such qualitative or trend-type LO 
graphs present data to people—such as non- 
technical salesmen and business managers— 
who are not working in the highly technical 
areas of chemical engineering. The audience 
should always be remembered when graphs are 
drawn. 

Suppose that the sales growth curve for a Fig.2 
particular product has to be evaluated and e 
drawn. The curve would be presented to busi- 
ness management and to technical manage- 10 15 20 
ment to bolster recommendations for plant ex- Years 
pansion. 

We could use a semi-log plot to arrive at 
the data, but we would replot the curve on rec- 
tilinear paper to tell the story at a glance— 
especially for the benefit of the nontechnical 
managers. pressure, atm. 

Such a sales growth curve is shown in Fig. 1 70 
as plotted on rectangular coordinates. 50 


30 Critical 
point 


... To Confirma Theory 


Graph to Correlate Data 


Further in this series on graphical presenta- 
tion we’ll go into the subject of rearranging 
various equations so they can be plotted to 
make a straight line. For example we know 
that for any equation of the form y = ab’, y 
can be plotted against x on semi-log paper to 
yield a straight line. 


*Meet your author on p. 165. 
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GRAPHS... 


For the sales growth curve the Gompertz equation, 
S = ab* where z = c‘ and a = S,,,,:, was used to corre- 
late the data. And log S;,,.,/S was plotted vs. time, 
t, and a straight line results on semi-log paper as 
shown in Fig. 2. 

This straight line correlates the data satisfactorily 
but presentation of the data in this form would only 
serve to confuse. It would be logical, however, to use 
Fig. 2 to get the best correlation line and then to 
transfer this line onto the curve in Fig. 1. 

Bar charts and pie diagrams are also useful to show 
a trend, but seldom are used to correlate data. 


Use Graphs 


. . To Pro 2 Reaction Order 


Concentration, moles/liter 
20 


10 

06 \ 

04 
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Fig. 4 
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Minutes 


. . « To Read Value of Intercept 


absorbed, grams 


Fig 5 
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Graph to Confirm a Theory 


The second major area where graphs are employed— 
and that area most useful to process, research and 
development engineers—is in the correlation and pres- 
entation of experimental data, in the derivation of 
empirical equations, and as an outgrowth of these, in 
the provision of design data. 

An important corollary use is to “prove” (i.e., indi- 
cate) a theory. Quotation marks are used to remind 
the reader there are certain pitfalls to be avoided in 
this application. 

For example the Clausius-Clapeyron equation has 
the form: log (P./P.) = AH.[{(1/T,) — (1/7T,)1/ 
2.3 R. The equation shows that a plot of log P vs. 
(1/T) should be a straight line if AH, is constant. 

Fig. 3 is a plot of the vapor pressure of propylene 
vs. reciprocal absolute temperature on 2-cycle semi- 
log paper. The line is practically straight throughout 
the whole range, and of course the heat of vaporization 
should therefore be a constant. 

But we know AH, is equal to zero at the critical 
point, so there must be some anomaly in this “proof” 
from the graph. The answer lies in the assumptions 
made in integrating the Clapeyron equation. 

These assumptions are (1) AH, is constant, (2) the 
ideal gas laws hold, and (8) the liquid volume is neg- 
ligible compared with the vapor volume. These last 
two assumptions clearly do not hold near the critical 
point, so a straight line does not prove a constant 
AH, at all points. 

However at lower pressures where all the assump- 
tions made in the integration of the equation hold true, 
a straight line does “prove” or indicate constant AH,. 
This example shows that fundamental theories should 
never be bypassed with a total dependence upon graph- 
ical technics. 

Another important application of graphs in confirm- 
ing theories is in reaction kinetic studies. By plotting 
reaction rate data in certain ways we can get straight 
lines for first-order and second-order reactions. 

Here again though a first-order plot does not “prove” 
a monomolecular reaction. We merely learn from this 
plot (in the absence of supporting data) that the over- 
all process has characteristics of an apparent or pseudo 
first-order rate of reaction. Fig. 4 illustrates this type 
of proof with a semi-log plot of reaction data. 

Another variation of the use of graphs to provide 
empirical equations and to confirm a theory is in 
obtaining slopes, inflection points, maxima, minima, 
intersections and intercepts of curves. In the example 
of the vapor pressure plot of propylene (Fig. 3), AH, 
is actually calculated from the slope of the line by sub- 
stituting values of two points on the line into the 


Nomenclature 


Pressure. 

Heat content. 
Gas constant. 
Sales volume. 


a,b,c Constants. 

f Fractional degree 
of conversion or 
heat content. 


= 


AH, — of vaporiza- Time. 
Reaction rate con- Absolute tempera- 
stant. ture. 

m A constant, the Specific volume. 


slope of a line. x,y,z Variables. 
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equation relating 4H,, vapor pressure, and tempera- 
ture. 

Maxima, minima and inflection points are frequently 
used to optimize some process: A minimum is sought 
in a cost curve, a maximum in a yield curve, and an 
inflection for finding the point of maximum growth 
rate. 

An intercept may give the induction period inherent 
in a chemical reaction. Fig. 5 illustrates how the 
induction period of 3 min, is found from reaction or 
absorption rate data. 

Intersections of course determine a point common to 
two curves, and thus may indicate identical conditions 
for two processes. 


Graph to Solve Equations 


The third broad area of graph usage is in the solu- 
tion of equations. Graphical integration, differentia- 
tion and McCabe-Thiele constructions are examples of 
such use. The derivation of empirical equations or 
curve fitting might be classified here as well as in the 
second group discussed above. 

In this series we will cover the second area only, 
since it is felt that the first area is primarily a non- 
or semitechnical one, while the third part has been cov- 
ered to a large extent previously.” 


Rules-of-Thumb and Conventions 


Graphical technics are to a great extent an art 
rather than a science. The conventions governing them 
are varied and much dependent on who uses the 
graphs, how they are printed and who benefits from 
their use. Nevertheless certain basic rules do prevail 
in the field of graph production, though the rules must 
be tempered by judgment for each case. 

Graphs give a sparkling, live way to present data, 


. . GRAPHS 


and for this reason they should not be inhibited by 
pedantic regulations which are designed to produce 
conformity at any cost. The basic guides to follow are 
those which give a “Yes” answer to: 

eIs the graph readily understandable by your au- 
dience? 

¢ Does the graph say what you want it to say? 

Within this framework of reference then, certain 
conventions have arisen: 

¢ Label coordinates, title and legend so a complete 
story can be obtained from the graph with minimal 
reference to the text. 

e Use points or symbols only for actual data. Do 
not show the arbitrary points used to calculate a line 
from theory. Such points tend to mislead and imply 
the existence of experimental data. 


Plot Graphs 
. - To Include Effect of Uncontrolled Variables 


Conversion, % 


Temperature, deg. C. 


Don’t Let Scale Give False Impression of Accuracy 


balance closure, % 


Fig. 7 
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GRAPHS ... 


¢ Avoid cluttering the graph with a lot of writing. 

¢Plot the dependent variable on the ordinate 
(y-axis) and the independent variable on the abscissa 
(x-axis). 

In some cases exceptions to this convention are quite 
valid. For example a rotameter scale reading (inde- 
pendent or measured variable) can be plotted on the 
ordinate and the flow rate (dependent or resulting 
variable) on the abscissa. 

This system is used so that a flowmeter calibration 
curve may be attached on an instrument panel next 
to the flowmeter. The eye can then move naturally 
across from the meter to the ordinate and the curve, 
and then down to read the flow on the abscissa in one 
step. 

Except for good reasons the independent variable is 
best plotted on the abscissa for two-variable correla- 
tions for the simple reason that engineers have grown 
accustomed to seeing it there. 

In three-variable plots the additional decision of 
which variable is the dependent one and which one is 
the parameter must be made. Once the independent 
variable is assigned to the x-axis, the other decision 
is arbitrary or a matter of prior convention (a P-V-T 
plot, for example). 

Where there are two independent variables, the sec- 
ond independent variable is generally the parameter, 
though some engineers prefer the parameter’s being 
the dependent variable. Frequently the fact that the 
parameter’s value must be interpolated rather than 
read from a divided scale such as the x- and y-axes 
determines which variable is designated the parametric 
one. 

¢ Use solid lines over the region of data collected, 
dashed lines for extrapolations or where data are 
somewhat in doubt. 

¢ In two-variable plots—with no other variables— 
use line correlations. If other variables are not ana- 


Plot Straight Line on Semi-Log 
. » « To Show F'rst-Order Process 
ee or heat content 


ekt 
Q 
or, = at 
0. in 
x 
ix, * 
2 3 4 5 
Hours 
112 


lyzed but cause data scatter, use an area correlation 
as shown in Fig. 6. 

¢The same conventions apply for three-variable 
plots as for two-variable ones except it may not be 
possible to use cross-hatched area plots if there is much 
overlap between the parametric variable ranges— 
dashed lines through the center of the area can indi- 
cate it is not a hard and fast correlation. 

e Select data scales so that too high a degree of 
precision or accuracy is not read from the graph. For 
example Fig. 7 shows data plotted on an expanded 
ordinate. The material balance has a 2-3% error in 
this case so a more realistic and meaningful plot is 
that in Fig. 8. 

¢ Don’t plot graphs with colored lines and data 
points without first thinking of the potential reproduc- 
tion, typographical or style problems you might have. 
The best that can be said for colored graphs is that 
they are two-edged swords, and pros and cons should 
be very carefully considered before using them. 


To Be or Not to Be—A Straight Line 


Often the best correlation is obtained by plotting 
data on paper which gives a straight line. If a paper 
is chosen to get a straight correlation line there is a 
better chance of drawing the “true” line. For draw- 
ing a line there is, after all, only one straightedge. 
But if a curve must be drawn there are many French 
and other curves to choose from. Also if it’s straight, 
the precise correlation line can be readily obtained by 
the least-squares method. 

Another advantage of a straight-line plot is the 
ease of accurate mathematical extrapolation. We must 
stress that the extrapolation is accurate for the mathe- 
matical line, but may not be for the experimental data 
that’s plotted. If a plot on rectilinear coordinates is 
needed—as shown in the Gompertz curve, Fig. 1—the 


Invert Semi-Log Graph 
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best correlation straight-line plot can be used to back- 
plot onto other coordinates. 

A disadvantage of nonrectilinear coordinates is that 
interpolation is difficult. This is generally offset by the 
greater accuracy of the correlation line, however. 

Another drawback is that the straight line may not 
show a trend readily. Engineers traditionally think 
in a “linear” manner. It takes a while longer to grasp 
a relationship between variables plotted as a straight 
line on log-log paper than to get a mental idea about 
the same data plotted as a curve on linear graph paper. 
Broadly speaking we should not worship exclusively 
at the shrine of the straight correlation line, but we 
should have a good reason for not using it where we 
can. 


Straight Lines on Well-Known Graph Papers 


In an earlier CE Refresher’ the common graph 
papers—rectangular, semi log, and log-log—were dis- 
cussed and the basic mathematical equations that plot 
as straight lines on each of them were given. Here 
though we will expand this coverage to include some 
typical chemical engineering equations and trick meth- 
ods of plotting data to get straight lines and to make 
the graphs more useful. 

Rectilinear or Rectangular—This paper is the work- 
horse of all graph papers, and is used probably 75% 
of the time to make plots. Besides being used to plot 
the straight-line relationship y = mx + b, almost 
without exception rectilinear paper gets the job of 
showing the data graphically for the first time—just 
to see what the trend of the data actually is. 

The tremendous factor in favor of this paper is 
that the variables are not distorted on it. Its greatest 
drawback though is its frequent failure to give a 
straight line plot. 

Semi-Logarithmic or Semi-Log—There is one loga- 
rithmic and one linear scale on this paper, and relation- 
ships of the form y = ab’ plot as a straight line on it. 

The most common application to chemical engineer- 
ing data is in the integrated form of the equation 
(dy/dx) = —ay, which is In (y./y) = ax. This equa- 
tion describes a first-order process, and is applicable 
to kinetics and heat loss problems. 

Fig. 9 is a plot of y (concentration of a reactant or 
heat content) vs. x (time in this case) for the equa- 
tions shown on the plot. A straight-line plot on semi-log 
paper is always an indicator of an apparent first-order 
process. 

Sometimes it is desirable to plot the fraction of 
reactant converted or the fraction of heat lost versus 
the time. An algebraic manipulation converts (y,/y) to 
1/(1-f), where f = (y. — y)/y.. The equation In 
(ye/y) = ax becomes In 1/(1-f) = ax so that a plot of 

(1-f) vs. x on semi-log paper results in a straight line. 

However, if the log scale is inverted, the log coordi- 
nate may be labeled in units of f directly rather than 

(1-f) as shown in Fig. 10. 

This techinque is not generally used, but it definitely 
makes plotting and reading easier. The trick also gets 
zero on the paper and provides order-of-magnitude 
approach to the final value (100% in these examples). 

Data from first-order processes should be plotted as 
straight lines on semi-log plots and the slope of the 
line used to calculate the constant a in the integrated 
rate expression. 
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Invert Log-Log Graph Paper 
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Logarithmic or Log-Log—This paper has both ordi- 
nate and abscissa graduated logarithmically, and the 
equation y = az” plots as a straight line on it. Besides 
the advantage of getting a straight line for such a 
complicated expression, several orders of magnitude 
may be plotted on each axis on one graph. 

Should we wish to plot a linear expression covering 
several orders of magnitude with accuracy in each 
order, we must accept a curve instead of a straight 
line. Horvath and Schubert’ use this technique in plot- 
ting a McCabe-Thiele diagram as shown in Fig. 11. 
Their equilibrium lines are straight, but the operating 
lines are curved since they represent linear expres- 
sions. 

These authors also used the little-known technique 
of inverting the logarithmic axes as discussed above 
for semi-log plots and illustrated in Fig. 10. In this 
manner the mole fractions could be plotted directly 
though the actual scales represent (1 — mole fraction) 
on the original log paper. 
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Coming 

You'll learn next about some of the more esoteric 
graph papers. We'll show you tricks and give you 
tips to broaden your graphiological know-how. 
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Corrosion 


ROBERT V. JELINEK, 
Syracuse University, Syracuse, N. Y.* 


Here is the first article 
of a new seven-part series. Ap- 
pearing in alternate issues it will 
give you practical help in mini- 
mizing or eliminating part of 
the multi-billion-dollar annual 
loss to industry from corrosion. 


8 A threat to plant equipment, 
personal safety and product 
purity, corrosion is a matter of 
vital concern to every chemical 
engineer. Economically we can re- 
gard corrosion as a tax. 

Precise evaluation of this cor- 
rosion tax is virtually impossible, 
since indirect losses represent a 
major incalculable part of the 
total. Several years ago, Uhlig’ 
made a careful survey of only the 
direct losses by corrosion in the 
United States and reported a stag- 
gering rate in excess of $5.5 bil- 
lion annually. Included in this 
sum are the replacement and 
maintenance of corroded equip- 
ment and the costs of painting, 
electroplating and other protective 
measures including application 
and labor costs. 

In the nine year interval since 
this study was published, corro- 
sion contro! methods have been 
improved considerably. However, 
material and labor costs have gen- 
erally risen. Thus the order of 
magnitude of the direct costs’ of 
corrosion remains about the same. 
For 1956, Nelson*® estimates that 
corrosion cost petroleum refiners 
about $560 million. 

Among indirect costs must be 
counted loss of life, physical in- 
juries, psychological effects relat- 


*To meet your author, see p. 161. 
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Refresher on Cause and Cure 


ing to unpredictable explosion or 
equipment failure and other fac- 
tors which are impossible to ex- 
press in terms of monetary value. 

Loss of oil, natural gas and 
water through corroded pipes; 
product contamination through 
leaks; spoiling cf food in metal 
containers; production losses dur- 
ing shutdown for repairs—these 
too are all very real losses charge- 
able to corrosion. These losses are 
necessarily termed indirect be- 
cause they can not even be esti- 
mated. 

Corrosion often forces the de- 
sign engineer to apply an uncer- 
tainty factor where corrosion rates 
are unknown. Hence, many tons 
of metal are wasted each year 
through equipment over-design. 
Examples of over-design are found 
in the construction of reaction 
vessels, boiler and condenser 
tubes, underground pipelines, 
water tanks and marine struc- 
tures. 

We can easily cite many exam- 
ples where substantial savings 
are possible through better corro- 
sion control. In one case,’ an im- 
provement in corrosion protection 
permitting a 20% reduction in 
wall-thickness of an 8-in. pipeline 
saved about 16 tons of steel per 
mile and upped line capacity 5%. 

Even this brief discussion of 
cost makes it obvious that strong 
economic incentives exist for in- 
vestment in corrosion research. 
More extensive application of cin- 
trol methods already known shouid 
yield substantial dividends. An 
improvement of only 1% in de- 
creased corrosion means an annual 
saving of at least $5.5 million. 

Corrosion is of special interest 
to the chemical engineer, since he 
encounters it as a major factor in 
most chemical processes. Also, he 
is often called upon to solve cor- 
rosion problems in other indus- 
tries as well. 

Fortunately, the basic principles 
of physical chemistry and mass 
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transfer operations in which the 
modern chemical engineer is well- 
grounded serve him very well in 
attacking corrosion problems. Sys- 
tematic application of these princ- 
iples in recent years has made 
possible explanation of previously 
mysterious corrosion phenomena 
and enabled the development of 


present day corrosion control 

techniques. 

How Corrosion Occurs 
Corrosion processes involving 


metals can best be classified into 
two types: oxidative and non-oxi- 
dative. The former is by far the 
more common type since it in- 
cludes both ordinary atmospheric 
corrosion and chemical attack by 
acids and corrosive gases. 

In oxidative corrosion, the 
metal undergoes chemical oxida- 
tion, losing electrons and increas- 
ing in positive valence—essen- 
tially reverting to its ore. The laws 
of nature, of course, require that 
another substance—usually the 
environment or corroding agent— 
be simultaneously reduced. 

It has been firmly established 
that at ordinary temperatures, 
this oxidation-reduction takes 
place by an electrochemical me- 
chanism*** through the formation 
of spontaneous galvanic cells in 
the presence of moisture. Only at 
rather high temperatures (about 
1,500 F. for iron in oxygen) will 
dry gases directly attack and oxi- 
dize most metals in their usual 
structural forms. 

Proper application of the proven 
principles of electrochemistry 
makes possible the understanding 
and control of the various phen- 
omena peculiar to galvanic cor- 
rosion. In order for galvanic cor- 
rosion to proceed, separate anodic 
and cathodic areas must exist on 
a metal surface and an electrical * 
potential difference between them 
to provide the driving force. Mois- 
ture must be present to form an 
electrolyte. The circuit is com- 
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pleted by flow of electrons through 
the metal from anodic to cathodic 
areas, 

At the anodes, metal is oxidized 
and metallic ions enter into solu- 
tion. At the cathodes, the corrod- 
ing agent is reduced. The rate of 
corrosion is influenced by a num- 
ber of modifying factors such as 
light, heat, surface homogeneity 
and the presence or absence of 
natural or artificial polarizers. 

Variations in these factors pro- 
duce different patterns of attack 
which Fontanna’ classifies under 
eight general categories: 

¢Uniform corrosion. 

Pitting. 

¢ Bi-metallic corrosion. 

¢ Concentration cell corrosion. 
eIntergranular corrosion. 
¢Stress corrosion. 

Dezincification. 

Erosion-corrosion. 

Uniform corrosion is the most 
common type of attack and ac- 
counts for most of the annual 
losses of metal on a weight basis. 
It is also the least intense in its 
action and is relatively easy to 
predict and control. 

The other more localized and 
intense forms of attack often cause 
more serious failures. Their out- 
ward characteristics are quite 
varied. A major achievement of 
modern corrosion research has 
been to show that all of these 
forms of corrosion are really vari- 
ations of the same basic electro- 
chemical principles. 

The modifying effects of ero- 
sion should always be considered 
in any study of corrosion prob- 
lems. Erosion denotes a process of 
mechanical wear or abrasion in 
contrast to the chemical or solu- 
tion processes defined as corro- 
sion. 

Erosion often accelerates or in- 
tensifies corrosion by removing 
protective films or deposits of cor- 
rosion products, thereby exposing 
new surfaces to attack. Such ef- 
fects are particularly important 
in corrosion by flowing liquids and 
in applications where metal parts 
rotate in a corrosive medium. 

The chemical engineer encount- 
ers many cases of erosion-corro- 
sion failure in valves, elbows, agi- 
tators, pumps and heat exchang- 
ers. Cavitation which is commonly 
found on the trailing edges of 
propellers and impellers is re- 
garded as an extreme form of the 
erosion-corrosion type of attack. 


Introduction to the series. This 
issue: why you should be inter- 
ested in corrosion, how it occurs. 


Oxidative corrosion has elec- 

trochemical basis. First, we 
review the chemistry of galvanic 
cells. Then we review the methods 
of calculating the effects of con- 
centration and temperature on 
cell potentials. Finally, we apply 
these principles to corrosion cells 
and extend the discussion to cover 
special types of oxidative corro- 
sion. 


For corrosion control, try modi- 

fication of environment. Envir- 
onment modification, often the 
simplest immediate means of re- 
tarding corrosion, includes tem- 
perature and pH control, deaera- 
tion, use of inhibitors and cathodic 
protection. 


For corrosion control, use re- 

sistant materials and protective 
coatings. Here, we consider the 
use of more resistant materials 
and protective coatings to mini- 
mize or eliminate corrosion. Also 
given are practical criteria for 
materia! selection and a guide to 
some of the literature in this area. 


For corrosion control, use 

proper design and fabrication 
of equipment. In this article, we’ll 
point out how the design engineer 
can avoid common and costly pit- 
falls in equipment design by ob- 
serving simple rules based on ac- 
tual corrosion principles. 


Non-oxidative corrosion. Non- 
oxidative corrosion occurs in 
handling liquid metals’ and pre- 


Preview of Corrosion Refresher 


In this issue and alternate following issues, you'll find 
basic concepts on how to analyze your corrosion problems. 


sents serious problems because it 
is not yet as well understood as 
the chemical type. 

In non-oxidative corrosion, a 
metal dissolves or distintegrates 
but is not chemically oxidized. 
Typical examples are solution of 
a metal or diffusion of liquid metal 
into a solid metal lattice. Alloy 
disintegration by chemical attack 
on a minor constituent may also 
be considered a form of non-oxida- 
tive attack on the bulk metal. This 
phenomenon is common in corro- 
sion by liquid metals. 

Development of nuclear reactors 
circulating molten metals such as 
sodium, potassium and bismuth 
through metal vessels and piping 
presents new and serious corro- 
sion problems. Much current re- 
search in this area is still ency- 
clopedic in nature. 

Correlation and interpretation 
of these data present excellent op- 
portunities for the chemical engi- 
neer to apply his training and ex- 
perience in mass transfer opera- 
tions. 


How to apply field and service 

methods in corrosion testing. In 
the final installment, we review 
modern methods of corrosion test- 
ing. A number of standard proce- 
dures are in common use, but the 
corrosion engineer must oftea de- 
vise field and service tests. These 
test require familiarity with cor- 
rosion fundamentals as well as 
intelligent application of data 
analysis and correlation. 

We'll evaluate these new test- 
ing techniques so that the chem- 
ical engineer can apply them to 
the art of corrosion control. 


R. B. Leighou and J. C. Warner, 
“chemistry of McGraw it Materials,” 
4th. Ed., Chap. IX, McGraw-Hill Book Co., 


New York 
2. W. “Fundamentals of 


Manly, 
Liquid Metal Corrosion, 12, 
“Electrochemist 


pp. We to 342t, (195 
3. Cc. Potter, 
and Ap lications,” 
se XI, The Macmi lan Co. (1956). 
‘Causes and 


Speller, 
Prevention.” 3rd. Ed., McGraw-Hill Book 


Co., New York (1951). 
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Major Cost Analysis Methods Yield 


F. C. JELEN, Solvay Process Div., Allied Chemical Corp., Syracuse, N. Y.* 


FE YOU’VE been wondering which of the “exact” meth- 
ods to use for an engineering cost comparison— 
don’t worry. They’re all equivalent. 

If you’re using one of the “exact”? methods maybe 
you’re bothered about the enthusiasm shown for other 
“exact” methods. Don’t worry—your particular 
method is giving the right answer. 

In the past, there’ve been several inferences that 
two methods can give different numerical results. In 
every case the differences came from improper under- 
standing of the problem and a misuse of the figures. 

Properly and consistently used, any of the “exact” 
methods give equivalent results. If an allowance is 
made for interest or rate of return on all items involved 
in the calculation, a method is “exact.” 

Fundamentally, all the methods are present worth 
methods. This explains why they should and do give 
equivalent comparisons. They are: 

e Present worth 
¢ Rate of return 
e Annual cost 

Capitalized cost 

Present worth,’ since it’s the basis of all four meth- 
ods, is always applicable. Rate of return,’ is also called 
discounted cash flow,’ investor’s method® and profit- 
ability index.‘ It’s most useful with an entire venture 
where costs over a period of years are compared with 
receipts over the same period of years. 

Present worth and rate of return methods aren’t 
convenient for comparing articles or systems with 
different service lives. You’ve got to make the compari- 
son for some period of time that’s a common denomina- 
tor of the service lives. 

Annual cost' and capitalized cost methods’ have built- 
in factors that allow for differences in service lives. 
Annual cost uses unity as a common denominator for 
all service lives; capitalized cost uses infinity as a 
common denominator. 

For some problems certain methods may be more 
convenient than others, but all can be used. For ex- 
ample, present worth can be used in a problem involv- 
ing different service lives by incorporating a common 
denominator of the service lives in the solution. 

Conversely, annual cost and capitalized cost can be 
used in problems involving comparisons for identical 
service lives. In such cases the built in factors that 
adjust for different service lives aren’t necessary but 
they’re still not detrimental. 

A few numerical examples demonstrate the equiva- 
lency of all the methods. For consistency, costs are 
positive and receipts negative. Uniform yearly ex- 
penses, though occuring during the year, are given as 
a single equivalent expense as of the end of the year. 


* Meet your author on page 160. 
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When Discussing Equipment Choice . . . 


Problem: Which machine, A or B, is more economi- 
cal? Money is worth 8% per year and costs and serv- 
ice lives are as follows: 


First cost, $ 

Salvage value, $ 

Uniform end-of-year expense, $/year 
Service life, years 


Solution by present worth requires only the repeated 
use of one basic relationship: 
(PW) = (FW)/(1 (1) 

This gives the present worth, PW, of a future worth, 
FW, occurring exactly m years from now, where 7 is the 
decimal interest rate or rate of return. 

Comparison will be made on a 10-year basis as it’s 
the lowest common denominator of time. At the end of 
10 years we’re in a position to purchase a new machine 
whether we started out with A or B, and replaced in 
kind. 

Present worth of 10 years of service for A is: 


9,696 9,196 9,196 9,196 


(1.08)¢ + (1.08)? (1.08)* (1.08)® 


(PW)a = + 


9,196 
(1.08)® 


= $55,000 
Present worth of 10 years of service for B is: 


+ 
(PW)e = $53,719 
Machine B is more economical. Present worth of 
$53,719 for 10 years of service against $55,000 for 
machine A. 
Ratio of present worths is: 


FMAM. = 55,000/53,719 = 1.0238 


1,500 


25,000 
(1.08) 


(1.08)° 


23,500 
(1.08)5 


(PW)s = 


Solution by rate of return method compares receipts 
against expenses. In this particular problem we don’t 
know the receipts. Assume the machines perform the 
same service. Then, receipts are the same for both 
machines and don’t enter the comparison. 
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Equivalent Answers 


Major methods of making cost analyses may not be equally 


convenient to use but they all give equivalent results. 


We'll use the rate of return method by looking at 
‘the problem this way: 

Suppose we buy machine A. Then, we save all costs 
associated with B and regard them as receipts. We’ll 
make the comparison on a 10-year basis in order to 
have a common denominator. Present worth of buying 
_A and avoiding buying B is: 


9,696 9,196 9,196 


ve 9,196 


+ 


9,196 _ 500, 3,000 _ 
z=1 


z=10 
25,000 23,500 1,500 3,000 


This method normally is used with the result in terms 
of i; but here iis given as 0.08. Placing this value for 7 
in the above equation gives: 


(PW) = (55,000) — (53,719) = + 1,281 
Result is positive, a net expense. Machine B should 


be bought to avoid the expenses associated with A. 
Ratio of costs is clearly evident: 


A/B = 55,000/53,719 = 1.0238 


Solution by annual cost can be computed directly.’ 


From Eq. (2), the annual cost is: 


(0.08) (1.08)? 


ka = (9,696 — 500) [ er 


] + (500) (0.08) + (3,000) 


ka = $8,197 


(0.08) (1.08) 


(1.08)* — 1 ] + (1,500) (0.08) + 


ke = (25,000 — 1,500) [ 


(2,000) 
ke = $8,006 
Machine B is more economical. Ratio of annual 
cost is: 
ka/kp = 8,197/8,006 = 1.0238 


Solution by the capitalized cost method requires the 
following relationships’ for the capitalized cost K. 
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1 
| (4) 
K=M'/i (5) 


Here, M’ refers to the end of the year so Eq. (5) is 
slightly different from the one given in the reference. 

Above relationships give for capitalized cost of 
machine A: 


(9,696) [ | = 67,969 


1 
— (500) [ -co = — 3,005 
(3,000) /(0.08) 
Ka 


For machine B: 


(1.08)5 


— (1,500) |- —3,197 
(2,000) /(0.08) = 25,000 
Ke = $100,078 


Machine B is more economical. Ratio of capitalized 
costs is: 


Ka/Ke = 102,464/100,078 = 1.0238 


. . » Or Finding Return on Investment 


Problem: What is the rate of return on a project that 
requires an expenditure of $1,000,000 now and will be 
abandoned with a salvage value of $38,000 at the end 
of three years? Net income (receipts less expenses be- 
fore depreciation) for the first year will be $500,000, 
referred to the end of the year; for the second year 
$600,000; and for the third year $250,000. 

This example is typical of a type that’s used to illus- 
trate the rate of return method. We only wish to show 
here that it can be analyzed by any of the methods. 


Solution by present worth or rate of return requires 
a knowledge of present worth of all amounts involved: 


1,000,000 500,000 600,000 


[ 250,000 + 38,000 | 


(1 + 
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COST ANALYSIS . . 


If receipts and expenditures are equal on a present 
worth basis then (PW) in the above equation is zero. 
Value of i that makes (PW) = O must be found by 
trial and is i = 0.20. 

Project will return 20% on the investment. 


Solution by annual cost method is accomplished by 
repeated use of a single annual cost relationship. 

If an article or system last m years and incurs and 
end-of-year expense B,’ at the end of the zth year, 
annual cost of this single yearly expense is: 


(1 
Repeated use of Eq. (6) gives: 


B,’ 


a+} 
288,000 


We want the value of i that makes k = O; but if 
k = O, the common multiplier on the right 


i (1 + 
cancels out and we’re left with a relationship identical 
to the present worth or rate of return methods. Value 
of i that makes k = O isi = 0.20. Rate of return for 
the venture is 20%. 

Notice the annual cost method has a built-in factor 
for accommodating different service lives, but this 
factor drops out when it isn’t needed so that equal 
service lives can be accomodated. 


S olution by capitalized cost has a built-in factor for 
accommodating different service lives. When similar 
lives exist, as in this problem, the factor cancels out 
just as in the annual cost method. 

If an article or a system lasts m years and incurs 
an end-of-year expense B,’ at the end of the x-th year, 
capitalized cost of this single yearly expense is: 


(1 
[ 
Nomenclature 
BL Yearly expense end of x-th year, dollars. 
c Initial cost, dollars. 
(FW) Future worth, dollars. 


Interest rate or rate of return, decimal per year. 

Equivalent uniform end-of-year yearly cost, dollars 

per year. 

Capitalized cost, dollars. 

Salvage value, dollars. 

Useful life, years. 

M’ Uniform end-of-year yearly expense, dollars per 
year. 

worth, dollars. 

The x-th year. 


(PW) 
x 


Repeated use of Eq. (7) gives: 


x =| 500,000 _ _ 600,000 _ 
(1 +1) (1 + (1 + 
238,000 
(1 +7) (1+? -1 


For K = O the common multiplier on the right cancels 
out leaving a relationship identical to the present worth 
method. For K = O, i = 0.20. 

All the methods lead to 20% for the rate of return 
for the venture. 


Methods Are Not Equally Convenient 


The two examples analyzed are greatly simplified 
to allow a brief demonstration of the equivalence of 
the methods. An extension to more complicated pro- 
blems and including other factors, such as taxes or 
even inflation won’t destroy the equivalence. 

In practice there are minor variations in treatment. 
Yearly receipts are considered as arriving continuously 
and subjected to continuously compounded interest 
in some applications of the rate and return method. 
This treatment can be extended to any of the methods, 
if desired. Of course, two methods won’t agree 
exactly unless all amounts are handled consistently 
in both methods. 

Some comparisons in the literature profess a dif- 
ference between methods. This error usually arises 
when one author reworks a problem of another author 
and misinterprets the figures or conditions used by 
the original author. 

Results of an analysis can be expressed in more 
than one way, such as: pay out time, rate of return, 
ratio of costs, etc. Regardless of how the results are 
expressed, they can be worked out by any of the 
methods, but the methods aren’t always equally con- 
venient. 

Illustrative problems used shouldn’t be the criteria 
for judging the significance of a method. Relatively 
small amounts were used in the first example. In a 
large corporation this is at the maintenance level. 
Large amounts were covered in the second example 
and is, by nature, at the management level. Funda- 
mentally, the problems are similar and can be treated 
by any of the methods. 

Presentation of a method by application to manage- 
ment problems doesn’t raise it in mathematical pre- 
ference. Difference between analyzing a $10,000 prob- 
lem and a $10,000,000 venture is merely zeroes. 

In any given problem, no single method reveals 
information that isn’t obtainable by other methods. 
No single method is applicable to certain types of 
problems that excludes other methods. Methods can 
differ in convenience but they’re fundamentally all 
equal in scope. 

More can be said about any of the four methods but 
no more need be said than they are all equivalent. 


REFERENCES 
1s Geant, L. of Engineering Economy, Ronald 
Press, N. 3rd Ed 
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Equipment and Safety: 


Keys to Pilot Plant Success 


Consider These Important Equipment and Safety Factors 


¢ Allow for easy replacement, alteration and maintenance 
in pilot-plant layout. Changes are inevitable. 


* Use only tried and proved auxiliary equipment in the 


areas auxiliary to the experimental part of the plant. 


uncluttered. 


¢ Fix well specified areas of responsibility in pilot-plant 
Fringe areas invite accidents. 


operations. 


E. L. CLARK, Consulting Chemical Engineer, Pittsburgh, Pa.* 


Actual design, selection of equip- 
ment, and construction of the fa- 
cility are critical areas of activity 
in the birth of a pilot plant. Much 
time must be spent at this stage 
paying attention to many details. 
A minor mistake might upset the 
operational schedule and delay 
start-up. 

There are a number of critical 
factors which you should consider 
—particularly in equipment and de- 
sign—to minimize delays, break- 
downs and accidents in the pilot 
plant. 

A great deal of literature is 
available on equipment for pilot 
plants. In addition to the normal 
industrial units which may be used 
for large capacity experimental 
plants, there are many companies 
which sell items specifically de- 
signed for pilot plant service. You 
can purchase low-capacity pumps, 
small heat exchangers and valves, 
and piping components in suitable 


*To meet your author see Chem. Eng. 
Apr. 21, 1958, p. 186. This is the thir 
in a series of articles on pilot plants. 
The first, an introduction, appeared in 


te agg Eng., Apr. 21, 1958, the second on 
unit 
June 


operations appeared in Chem. Eng., 
. 
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materials and from a number of 
vendors. In addition, many manu- 
facturers of process equipment now 
supply experimental units for pilot 
plant use as a means of selling their 
industrial units for the future 
plant. Miniature kilns, filters, evap- 
orators and centrifuges are avail- 
able for purchase or rental. 

There is another fertile field for 
the pilot-plant engineer: using ac- 
cessories sold for the industrial 
plant. The small pump for adding 
reagents or additives to an indus- 
trial process can serve as the main 
feed pump for the pilot plant; small 
coolers or heat exchangers for 
sample streams or purge lines in a 
large plant may be suitable as prod- 
uct coolers or heat exchangers in the 
experimental plant; piping ma- 
terials normally used for instru- 
ment or sample lines in a commer- 
cial installation become the main 
process piping in the small plant. 

Many of us remember the time 
when it was necessary to design 
and build special equipment to get 
a pilot plant into operation: This 
problem does not exist for most 
unit operations. The major prob- 


* Design easy cleaning, repair and inspection features into 
all equipment to be used in the pilot plant. 


© Examine closely all test data from an equipment vendor. 
His guarantee will not cover a complete plant shut down. 


© Provide ample storage areas for materials and equipment. 
This promotes safe operation by keeping work areas 


lem, at present, is proper selection 
and assembly of purchased equip- 
ment of suitable specifications. 
However, considerable thought, 
planning and experience are still 
needed for pilot-plant design. 


How Much Design Work? 


Once the decision is made on the 
necessity, scope and orientation of 
a pilot-plant program, the experi- 
mental unit itself must be designed. 

Amount and extent of the design 
work will depend on the type of in- 
formation or product which the 
plant is to supply, and the procedure 
to be used in construction. 

If the pilot plant is to be also 
used as a production unit for sam- 


‘ple quantities and is a fairly com- 


plex system, considerable design 
time might be justified. If it is 
planned to have the pilot plant con- 
structed by a contractor with com- 
petitive bidding, enough design 
work must be done to permit a con- 
tractor to give a firm price for the 
equipment and installation. Again 
each individual case must be de- 
cided on its own merits. 
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PILOT PLANTS ... 


A common measure of how much 
should be spent for design of a fa- 
cility is some percentage of the total 
cost. This procedure is used for es- 
timating design costs of produc- 
tion units, but may be quite inade- 
quate in the case of experimental 
units. However, it does serve as a 
rough guide for the engineer. For 
pilot plants costing less than 
$100,000, between 15 and 25% of 
the total cost could be spent for de- 
sign and engineering. For units 
costing $100,000 to $500,000, the 
design and engineering costs should 
be between 8 and 15%. 


Design Criteria Differ 


The first arbitrary separation 
which must be made before equip- 
ment is selected is to decide what 
is experimental and what is just 
auxiliary to the test work. This 
decision will be governed, to a great 
extent, by the scope of the pilot 
plant. 

Air, steam, power, water and 
drainage distributors are normal 
auxiliary systems which may serve 
several pilot plants. In most cases 
the fluid transfer or heat transfer 
systems will also be auxiliary sys- 
tems. 

The purpose of the auxiliary 
equipment and system is to serve 
the experimental portion of the 
plant. Primary design considera- 
tions are: ample capacity, conti- 
nuity of operation and low mainte- 
nance requirements. Do not get 
involved in unique or untried equip- 
ment for this auxiliary service. 
Obviously, you must consider the 
characteristics of the material be- 
ing handled and the length of the 
operating periods. 

In the broad classification of 
“experimental equipment” as op- 
posed to “auxiliary equipment,” it 
is difficult to make any positive 
statement without “ifs, ands or 
buts.” 

In my experience the most im- 
portant design feature in a piece of 
experimental equipment is ease of 
alteration and replacement. It is 
not only the time needed to make 
the change which is involved. If 
one can make the alteration easily, 
there is no temptation to struggle 
with an inadequate piece of equip- 
ment trying to make it do. 

It must be realized that trouble 
can occur in the auxiliary portion 
of the pilot plant. What appears to 
be a simple fluid transfer may be- 
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come a nightmare involving emul- 
sions or thixotropic mixtures. You 
may find, then, that the original 
scope of your experimental pro- 
gram was in error and should have 
included the fluid transfer as part 
of the investigation. Thus you have 
the problem of additional time and 
money to complete the program. Be 
prepared to convert portions of the 
auxiliary equipment to an experi- 
mental basis. Leave room for more 
instrumentation and for major 
changes. 


Critical Design Points 


It is not the purpose here to pro- 
vide a complete listing of available 
pilot-plant equipment items nor is 
it intended to discuss in detail 
equipment for each unit operation. 
Instead, equipment has been classi- 
fied by type with a brief summary 
of the critical design criteria based 
on the author’s experience. 

The reader should again be cau- 
tioned about the many variations 
in pilot plant requirements and con- 
ditions. 


Use Pumps Wisely 


Reciprocating pumps, available 
in small sizes for low feed rates, 
are used for many experimental 
units. 

These pumps are only as good as 
their packing and valves, and the 
most important features are the 
design of these components. Both 
must be easily available for main- 
tenance and replacement. Valve 
seats as well as ball or poppet 
should be removable. Packing 
should be of a standard size easily 
available from any packing manu- 
facturer. The finish of the packing 
gland as well as that of the pump 
rod should be adequate for sealing 
without too much packing deforma- 
tion. While the design of the check 
valves will depend on the material 
being handled, one can recommend 
a poppet valve for low-gravity and 
low-viscosity fluids and a ball-check 
for high-gravity and high-viscosity 
fluids and slurries. 

A wise precaution: try to use 
the same type of pump in the ex- 
perimental program as is to be used 
in the industrial plant. The cen- 
trifugal pump, used for most in- 
dustrial pumping service, provides 
a different turbulence than does the 
reciprocating pump used in most 
pilot plants. This difference may be 
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quite important for some fluids. A 
brief pumping test with a cen- 
trifugal pump for all pilot-plant 
liquids suspected of abnormalities, 
may save much time. 

Also remember that small gear 
and rotary pumps are available and 
use such units where applicable. 
These often give a steadier, less 
pulsating flow than reciprocating 
pumps. 

The reciprocating compressor, as 
the pump, depends on packing and 
valves. In addition, the compres- 
sor, due to its greater number of 
strokes at higher speed than the 
liquid pump, requires more careful 
lubrication. Packing gland mainte- 
nance, particularly for multi-stage 
units, can be very awkward, and 
packing life is quite important for 
such compressors. Most compres- 
sors are designed for some leakage 
through the packing glands. This 
factor becomes a serious one when 
an air compressor is used for an 
inflammable gas without an auxil- 
iary stuffing box. 


Columns For Feed or Product 


Fractionation and absorption 
units are usually auxiliary equip- 
ment items for product or feed 
preparation. Design data for the 
industrial units can be easily ob- 
tained from laboratory determina- 
tions of vapor-liquid equilibria. 

Considerable thought should be 
given to the use of batch distilla- 
tion equipment as opposed to con- 
tinuous distillation. A batch col- 
umn can make separations which 
may require several continuous 
units. In addition, getting a con- 
tinuous unit into smooth operation 
increases the operating complexi- 
ties of a pilot plant and the added 
hold-up tends to make for longer 
data collection periods. 

If a separation is needed on a 
continuous basis within the pilot 
plant it should be designed and in- 
strumented properly. Packed col- 
umns are usually specified and care 
must be taken to obtain good vapor 
and liquid distribution. Support 
plates and distributors must be de- 
signed for low pressure drops and 
ample capacity. There are a number 
of excellent references on design of 
such columns.** 

One should avoid confusing the 
design of industrial columns by in- 
troducing data obtained from pilot 
plant operation. It is usually more 
accurate to design the industrial 
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column by using vapor-liquid equi- 
librium data.* 


Heat Exchangers Are Auxiliary 


In most cases heat exchangers 
are not experimental but supply a 
necessary auxiliary function. Com- 
mercial heat exchangers are usu- 
ally designed on the basis of physi- 
cal properties of the fluids involved 
rather than by using coefficients 
obtained in pilot-plant tests. ‘. this 
respect they are analogous to frac- 
tionation equipment. 

In selecting equipment look care- 
fully at its flexibility, ease of clean- 
ing and simplicity of assembly. Ad- 
ditional expense for a unit which 
can be easily disassembled is usu- 
ally well worth while. 

A great majority of the heaters 
in pilot plants are constructed of 
electrical resistance heating ele- 
ments. Many problems are en- 
countered with these units. Care 
should be taken to avoid high watt 
densities by allowing insufficient 
heat-transfer area. For a well-de- 
signed heater, it should be possible 
to replace individual elements and 
to locate quickly any burn-outs or 
short circuits. 

It is good practice to have large 
heaters in several sections to 
permit flexibility in control. An am- 
meter and proper fusing are im- 
portant in avoiding heater burn- 
out and excess temperatures. Use 
of electrical equipment for plants 
handling flammable materials re- 
quires careful study. 


Piping and Transfer Pointers 


Piping systems must be installed 
to allow for cleaning, maintenance 
and alteration. 

A confused jumble of pipe and 
tubing often results when changes 
are made in crowded quarters. This 
can become a hazard as well as an 
obstacle to good operation. Be sure 
to remove all branch lines not actu- 
ally in use and cap all valved bleed 
lines not required for operation. 
This is particularly important for 
compressor and pump suction lines 
where a vacuum may be created 
due to improper operation and air 
may be introduced into the system 
with disastrous results. 

Use piping connections which are 
easily made and disassembled and 
are suitable for leak-free operation. 
Try to avoid screwed connections 
for sections which must be removed 


CuemicaL ENcINEERING—July 28, 1958 


periodically. This is particularly 
important for stainless steel pipe 
for which a good, tight screwed 
connection is difficult to provide. 
Use proper hangers and supports, 
even for temporary systems. Pro- 
hibit the common practice of step- 
ping on pipe lines to reach valves 
or instruments. This is a partic- 
ularly obnoxious habit when prac- 
ticed on insulated lines. Be espe- 
cially careful in supporting and 
connecting plastic or rubber tubing 
to avoid breakage or flow interrup- 
tion. 

For piping systems handling 
slurries, viscous or thixotropic ma- 
terials there should be ample 
“clean-out” provisions. 

Transporting and handling of 
solid materials within and to a pilot 
plant is a difficult task. Most indus- 
trial conveying systems are much 
too large. 

In most cases manual movement 
by drum or bucket is the cheapest 
and least troublesome solution. The 
other approach is to convert the 
solid into a fluid by suspension in 
a liquid or gas stream. The gas- 
entrained solid system has become 
very popular for catalytic reactions. 
For transport there is a problem 
of getting down to the small flow- 
rates required by experimental 
work. For these the liquid slurry 
system is preferable. This latter 
approach also permits the use of a 
proportioning pump for metering 
and controlling low flow-rates. 


Design Reactor Carefully 


Experimental reactors are prob- 
ably the most carefully designed 
units in the entire facility. Since 
each experiment requires a slightly 
different unit, it is quite difficult 
to make many generally applicable 
comments. 

The most important criteria for 
design are sometimes overlooked. 
These are ease of removal, disas- 
sembly and alteration. Every re- 
actor must be taken apart and 
cleaned. Every catalyst bed must 
be replaced and sometimes with the 
use of drills and chisels. Every re- 
actor is altered as more data be- 
come available on the _ process. 
These seem to be fundamental in 
all experimental pilot-plant pro- 
grams. 

If the system is designed to per- 
mit these operations, easily and 
efficiently, your program will pro- 
ceed more quickly. All reactors 


should have a flanged, or otherwise 
removable, top or bottom for in- 
spection and cleaning. If it is a 
flanged opening, one must realize 
that the metal mass in the flanges 
will affect the temperature and will 
heat or cool more slowly than the 
rest of the reactor. 

Catalyst-bed supports should al- 
low for easy removal even when the 
catalyst is coked or cemented into 
the reactor as a result of the test 
run. It is often necessary to extend 
the length of a reactor to investi- 
gate the effect of a different ge- 
ometry. This should be planned for 
whenever possible by proper con- 
struction and location. 


Too Much Instrumentation? 


In general, industrial instrumen- 
tation equipment is used in pilot 
plants. There is a sufficient diver- 
sity of instruments available for al- 
most every purpose. Occasionally 
special situations may call for a 
more rapidly responding instru- 
ment. 

The two trends in pilot-plant 
work which must be guarded 
against are too much and too little 
instrumentation. Some engineers 
over-instrument with an increase 
in complexity for an otherwise 
simple operation. Conversely, some 
omit installing instruments and 
lose valuable opportunities for ob- 
taining additional data. Each proc- 
ess problem must furnish its own 
criteria for what is just right. 


Critically Examine Equipment 


By no means have all the types of 
equipment used in pilot plants been 
discussed. There is a large group 
of equipment types which are, in a 
way, models or prototypes of actual 
industrial units. 

Crushing and grinding tests are 
often made on equipment of indus- 
trial size or a special unit which 
will supply data suitable for deter- 
mining the industrial unit. Many 
of these tests are made by equip- 
ment manufacturers for determin- 
ing the suitability of a particular, 
possibly unique, item which they 
are anxious to sell. A similar situa- 
tion often exists in the cases of fil- 
tration units, crystallizers, evapo- 
rators, dryers and kilns, and many 
other types of process equipment. 

The pilot-plant engineer must 
examine each of these experimental 
units as critically as those of his 


| | 
} 
| 
| 
‘ 
* i 
if 
‘ 
* 


PILOT PLANTS... 


own design. All data must be as 
carefully evaluated. The fact that 
someone may be guaranteeing the 
results and performance of an in- 
dustrial prototype will only cover 
the cost of the equipment being 
furnished. It will not adequately 
reimburse for profit-loss or over- 
head costs due to an idle plant be- 
ing repaired. 


How To Arrange Pilot Plant 


Anyone can evolve an ideal ar- 
rangement for any facility, includ- 
ing a pilot plant. However, any 
really practical approach is, of 
necessity, a compromise with the 
costs involved. I prefer to stress 
the compromises which must be 
avoided rather than write glow- 
ingly of the ideal. 

Do not stint on utilities for a 
pilot-plant area, particularly on 
power supply for electrical heating. 
Once utilities are installed, changes 
involve considerably more expense 
than a much larger system would 
have cost originally. The costs for 
changes to increase utility services 
can become a large and serious 
item in a pilot-plant budget. 

Provide ample storage for ma- 
terials and equipment. A well-or- 
ganized storage system and ample 
space will greatly improve the effi- 
ciency of the pilot plant by avoid- 
ing over-crowding in operating 
areas. Proper storage of equipment 
will save costs of future pilot 
plants. 


Set Up Safe Practices 


There are specific reasons for 
special consideration of safety in 
pilot-plant operation. The process 
or product, developed in the labora- 
tory, has, to this point, been han- 
dled solely by technically trained 
personnel. In the pilot plant we 
entrust the new operation to non- 
technical personnel for the first 
time. An experimental unit is often 
a temporary facility, assembled for 
one or two critical tests. In these 
cases, planning and inspection are 
often necessarily hurried and in- 
complete. 

The pilot plant is usually the 
“birthplace” for the industrial 
facility and safe practices for the 
large-scale chemical plant are often 
based on those used in the test unit. 
Finally, the enthusiasm and drive 
of the engineer needed for success 
in development work is not always 
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tempered with caution for the 
health and welfare of himself and 
his co-workers. These reasons place 
a heavy burden of responsibility for 
safety on the pilot-plant process 
engineer. 

The fundamental basis of pilot- 
plant operation assumes careful 
control of all known variables. An 
experimental facility which is 
prone to accidents cannot be defini- 
tion be a proper pilot plant. Thus 
safety and productivity are inter- 
dependent. 


What Causes Accidents? 


The most common causes of acci- 
dents to personnel are an unsafe 
act or an unsafe condition in the 
working area. 

Proper design and engineering 
should be successful in eliminating 
unsafe working conditions, pro- 
vided that sufficient thought and 
effort are expended. 

The underlying reasons for un- 
safe actions by human beings are 
much more difficult to analyze and 
eradicate. Heinrich’ suggests four 
general reasons: (1) Improper at- 
titude, (2) Lack of knowledge, (3) 
Physical unsuitability, (4) Im- 
proper mechanical or physical en- 
vironment. Attention to design 
should improve environment, selec- 
tion of personnel can eliminate 
physical unsuitability, and training 
of personnel supplies the necessary 
knowledge and information. The 
greatest obstacle to safety is the at- 
titude of the pilot-plant engineer. 

For some unknown reason the 
mind of the engineer appears com- 
partmented as far as safety is con- 
cerned. He will attend to all perti- 
nent details and insist on obedience 
to precise instructions in any mat- 
ter which involves smooth and suc- 
cessful operation. When it comes 
to insisting on adherence to even 
the most elementary safety precau- 
tions, that mental compartment is 
closed. It is only opened in the 
presence of the safety engineer or 
at safety meetings. The pilot-plant 
supervisor must realize that any 
accident may retard his program to 
a much greater extent than minor 
errors in operation. As yet, not 
much success has been achieved in 
this direction. 


Practice Good Housekeeping 


The greatest.single cause of in- 
dustrial accidents which can be 
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specifically eliminated by attention 
to design is the one, loosely termed 
in accident statistics, as “defective 
agency.” This covers’ slippery 
floors, worn tools, projecting ob- 
stacles, poorly constructed plat- 
forms, hazardous arrangements of 
piping and equipment, hazardous 
procedures, etc. The bulk of these 
agencies are just poor housekeep- 
ing. Just as some executives keep 
their desks cluttered to show how 
busy they are, some engineers keep 
the evidences of their activity lying 
around in the plant area. The pic- 
turesque, cluttered desk is becom- 
ing a thing of the past and it is 
time the engineer followed this ex- 
ample. 

Another common problem in a 
pilot-plant area, which might con- 
tain several operating units, is the 
apportionment of responsibility. I 
have witnessed several cases in 
which incidents happened in these 
fringe areas where no one was spe- 
cificaliy instructed to handle the 
situation. One common case is 
scheduling maintenance on one unit 
without informing the adjacent 
operating unit. The welding opera- 
tion going on in the unit being 
maintained created a hazard for 
the unit being operated. This type 
of situation can be avoided by fixed 
and well-specified areas of respon- 
sibility. 

The one other point which should 
be made in this necessarily brief 
discussion of safety in pilot-plant 
operation concerns the design of 
equipment. There are adequate and 
well-established “codes” for the de- 
sign of equipment. These must be 
adhered to in pilot plants. 

Most equipment failures are due 
to slowly acting factors which are 
inherent in the materials being 
processed. To avoid these, the engi- 
neer must know ’'the material being 
processed and the materials of con- 
struction, and apply this knowledge 
in design. Furthermore, the design 
must include provision for human 
error in adequate relief and vent- 
ing devices and automatic safe- 
guards. 
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Gas Turbines Up Process Efficiency 


Process applications for gas turbines are few and 


far between. However, industrial recognition of the worth 


of turbine-exhaust oxygen may soon change this picture. 


J. E. PARKER, Utilities Engineering Supervisor, Union Carbide Chemicals Co., Texas City, Tex. 


0 KEEP in line with our rapidly 
plant capacities, we 
recently found ourselves facing the 
need for more adequate compressed- 
air facilities. The air shortage had 
been developing for some time, but 
at a rate that didn’t warrant any 
major installations—some 30-odd 
portable compressors had partially 
absorbed the increasing load. Since 
we felt that more portable units 
couldn’t economically and reliably 
keep pace with the ever-rising air 
demands, we decided in favor of 
some more permanent solution. 


Exploring the Problem 


An engineering study of the air 
situation revealed that either a gas- 
turbine-driven centrifugal compres- 
sor or a gas-engine-driven recip- 
rocating compressor would afford a 
satisfactory solution to the problem. 
In the course of the study, we had 
to rule out electrical motors and 
steam turbines as possible drive 
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units for the centrifugal compressor 
because of their adverse effect on 
the plant’s steam and power bal- 
ance. 

The most serious disadvantage of 
the gas turbine is low thermal effi- 
ciency. For a single-shaft, simple- 
cycle machine, the thermal effi- 
ciency figures to about 17.2%. Even 
with a regenerator, this efficiency 
would only rise to about 28%. In 
comparison, gas-engine thermal effi- 
ciencies range from 24.0 to 33%. 
Therefore, to make the turbine com- 
petitive on the basis of efficiency, 
effective utilization of its exhaust 
heat would be necessary. 

At about the same time that we 
started our air-compressor studies, 
it began to appear that a newly 
ordered 200,000-lb./hr., 1,000-psi. 
boiler would be inadequate to meet 
the expansion’s additional power 
demands. We therefore turned our 
attention to the possibility of util- 
izing the gas-turbine exhaust heat 
for steam generation. 

Since the plant needed 1,000-psi. 
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steam at 850 F., we bypassed the 
idea of a waste heat boiler—calcula- 
tions showed such a unit to be eco- 
nomically feasible only for our 
lower-pressure steam needs. Like- 
wise, the prospect of using the tur- 
bine exhaust as a heat source in a 
boiler feedwater economizer met 
defeat because the amount of heat 
in the 840 F. turbine exhaust was 
well in excess of the amount that 
could be utilized for feedwater 
heating. 

We would like to make a point 
here of calling attention to the fact 
that these two possible solutions, 
which were not justified in our 
situation, might be attractive to 
other plants. Successful utilization 
of gas turbines in process appli- 
cations depends almost entirely 
upon prevailing conditions under 
which they must be applied. 


Exhaust Supports Combustion 


Then an unexpected solution pre- 
sented itself because of one of the 
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GAS TURBINES .. . 


Utilization of combustion gas turbines in the process indus- 


tries can be likened in one respect to the launching of some of our 
satellites—off the ground successfully, without realization of full 
potential. Here the comparison ends, however, because potential 
uses for gas turbines are still available to chemical engineers that 
are willing to look for them. The key to economical application 
seems to be indirect integration into various processes. (See Miller, 
Chem. Eng., Jan. & Feb. 1955.) The current article tells of one 
unusual and clever gas-turbine solution to a pressing problem.—ED. 


basic features of gas turbines that 
is generally considered to be a 
handicap, and which causes its low 
thermal efficiency—high excess air 
in the exhaust. Since power devel- 
oped by the turbine is dependent, 
among other things, upon mass gas 
flow, and also since temperatures 
through the machine have to be con- 
trolled in line with the capabilities 
of its materials of construction, the 
gas turbine has to operate with 
about 500% excess air. Heat con- 
tent of this large quantity of air 
accounts for most of the heat loss 
in the turbine exhaust. 

Due to this overabundance of air, 
however, the turbine exhaust con- 
tains a relatively high percent- 
age of oxygen. Available oxygen 
amounts to about 18-18.5% of the 
total flow. This is only slightly 
lower than that in normal air. The 
exhaust stream of gas turbines, 
then, is merely highly heated air. 
It can be more correctly referred 
to, therefore, as exhaust air flow 
rather than exhaust gas flow. It’s 
quite possible that this misnomer 
has caused attractive applications 
of gas turbines to be inadvertently 
neglected. 

We should thus consider the ex- 
haust as a secondary heat source 
for support of primary combustion, 
rather than as a primary heat 
source. Realizing this, we changed 
our thinking, and reviewed the gen- 
eral problem from the standpoint 
of indirect heat recovery. 

Our approach was to calculate 
how much heat was available if 
we fired enough fuel to utilize the 
available oxygen in the turbine .ex- 
haust, and reduced the final flue-gas 
temperature to normal boiler . exit 
conditions. On this basis, we de- 
termined that between 250,000 and 
300,000 lb./hr. of 1,000-psi. steam 
at 850 F. could be generated. 

Much to our satisfaction, we also 
found that our newly ordered boiler 


could be converted to fit these new: 
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conditions for about a 10% increase 
in cost. The primary change re- 
quired was enlargement of the gas 
passages to accommodate the larger 
flue-gas flow. Secondly, boiler de- 
sign originally called for an air 
preheater; since this was no longer 
necessary, the preheater was re- 
placed by an economizer section. 
With the economizer conversion, de- 
aeration pressure was dropped to 
10 psi. to give the economizer a 
lower-temperature water, thus per- 
mitting even greater heat recovery 
and a lower flue-gas exhaust tem- 
perature. 

With these changes, the boiler 
was re-rated for 250,000 Ib./hr. 
when operating on gas-turbine 
exhaust. Note that only a 10% 
increase in cost effected a 25% in- 
crease in capacity. Of utmost im- 
portance was the fact that the re- 
sultant increase in steam, obtained 
indirectiy through waste heat re- 
covery, could be supplied at our 
highest primary presssure, thus 
providing a most efficient and flexi- 
ble steam supply to meet the plant 
requirements. 


High Efficiencies, Low Cost 


We found that the over-all ther- 
mal efficiency of the combined gas- 
turbine-boiler unit would run about 
77.0%. Breaking this down, the 
apparent turbine efficiency would 
rise to 74.8%, as compared to 
17.2% when operating independ- 
ently. The apparent boiler efficiency 
under the combination conditions 
jumps to 81.6%, as compared to 
80.6% when operating independ- 
ently. Therefore, the most serious 
drawback of the gas turbine—low 
thermal efficiency—has been elimi- 
nated; and as a matter of fact, the 
cause for this disadvantage now be- 
comes one of the most important 
assets. This can be even more 
readily seen when we compare the 
new apparent turbine thermal effi- 


ciency of 74.8% with the best effi- 
ciency (33%) that can be expected 
of a gas engine. 

The exhaust of a 7,000-hp. gas 
turbine will normally contain suffi- 
cient oxygen to support a boiler 
load of 300,000 Ib./hr. While our 
converted boiler is nominally rated 
at 250,000 lb./hr., it is felt that 
because of the conservative design 
of the gas passes, it will be possible, 
at least for intervals, to operate at 
275,000 to 300,000 Ib./hr. Operation 
at these higher capacities shows 
combined efficiency increases to 
77.4% and 177.9%, respectively. 
This even further increases the 
attractiveness of the installation. 
It also points out the necessity of 
matching the boiler with the tur- 
bine to fully realize the potential 
gains of this type of combined 
installation. 

The high combination efficiency 
that we have just mentioned is ob- 
viously reflected by a low operating 
cost. Estimated operating cost per 
1,000 cu. ft. of produced air works 
out to be 26% lower than that for 
a gas-engine-driven reciprocating 
compressor. There’s also some re- 
duction in steam costs because of 
higher boiler efficiency. And, sig- 
nificant savings are effected by low- 
ered personnel requirements per 
unit of steam—the same number of 
operators can control the larger 
boiler and gas turbine combination 
as those required for boiler opera- 
tion alone. Note too that auxiliary 
power costs are less since it isn’t 
necessary to operate a forced-draft 
fan for combustion air. And, fi- 
nally, simplicity and compactness of 
the gas turbine gives a worthwhile 
saving in installation cost over that 
for a reciprocating installation. 

On completion of our engineering 
study, the turbine-driven centrif- 
ugal compressor ultimately showed 
a definite surplus of advantages 
compared to a reciprocating instal- 
lation, as well as an attractive re- 
turn on the investment. While it 
will be two or three years before 
we will have sufficient operating 
experience to confirm or disprove 
our decision in favor of the tur- 
bine, we feel that we made a wise 
purchase, and have every reason to 
expect reliable, efficient, and profit- 
able operation. We believe that the 
gas turbine offers many advantages 
as a prime mover, and that the 
years to come will show an increas- 
ing number of installations in in- 
dustrial processing plants. 


July 28, 1958—CnemicaL ENGINEERING 


‘on 
| 


PRACTICE... 


DESIGN NOTEBOOK correo r. 2. 
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Cut, 
Rotate 180° 
and weld 


Easy Way to Fabricate Elbows 


No need to recall your descriptive geometry in laying out 
ductwork elbows if you use this simple water-dunk method. 


Chesman A. Lee 
Engineer, Evanston, Iil. 


In handling vapors and low-pres- 
sure gases we often need fabricated 
elbows. Since they are sometimes 
the only thing available, the engi- 
neer should know how to draw them 
up and should even be able to super- 
vise their construction. 

When a draftsman shows such an 
elbow for fabrication from pipe the 
joints are merely straight lines on 
his sketch. The fabricator who is 
going to form them from sheet 
metal finds that he must lay out the 
joints by descriptive geometry, 
make a paper template and then lay 
out the resulting sinusoidal curve 
on the metal for cutting. Or for 
production jobs, he has equipment 
based on simple principles which 
will cut the joint without tem- 
plates. But in non-production jobs, 
the idea presented here will do the 
trick without special machinery 
and also without the need for tem- 
plates. 

This is the “water-dunking” 
method—not new to some of the 
oldtimers, but still novel to a good 
many engineers. 
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In the sketches at the right, 
Figs. 2a to d show four 90° elbows 
ranging from a simple one-cut 
square corner which has little prac- 
tical utility, to a well-rounded el- 
bow with four cuts. The same 
methods exactly can be used in de- 
signing elbows for other angles 
than 90°. In every case the cuts 
are made in the original pipe along 
the intersection of a plane with the 
pipe at a suitable predetermined 
angle, and in every case there will 
be no waste if the cuts are made 
carefully. 

The trick lies in marking the 
pipe along the intersection with a 
plane surface. By dunking in water 
at the desired angle—Fig. 1—we 
automatically get the intersecting 
plane and then simply run a mark 
around the water level. For this 
purpose, build a wooden frame on 
top of a drum of water and rig a 
movable support within the frame 
which can be inclined at any de- 
sired angle to the water surface. 
This will ordinarily be between 45° 
and 783°. 
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When a cut is made carefully 
along the mark, the cut-off piece 
can be rotated 180° and will fit per- 
fectly for welding. This is true for 
each cut of the joint and, obviously, 
the more cuts (within reason) the 
better the joint from a hydraulic 
standpoint. Fig. 2b makes a rea- 
sonably good joint, with still better 
ones at c and d. In each case note 
that all the cuts are made at the 
same angle. 


The reducing elbow shown in 
Fig. 2e could be made by the same 
method, starting with a conical 
shell. Fabricating shops would 
actually make it by laying out on 
flat sheet but it is shown here to 
emphasize that, even in this com- 
plex case, the water-dunking 
method could be used to produce 
cuts without waste which would 
match up perfectly, one cut serving 
for both edges of a joint. 


Equations Give Time-Value of $ 


Continuous compounding gives somewhat higher accuracy in 
interest figuring than the customary finite-period method. 


Gerard C. Lammers 


Process Engineer, Stearns-Roger Mfg. 


Occasionally the techno-economist 
needs simple equations expressing 
the time value of money. Although 
the equations given here were 
originally developed merely to 
extend the available tables on time 
value of money, they are sometimes 
more convenient than the tables, 
especially where mathematical op- 
erations are necessary. 

One method of getting at the 
time value of money is to apply the 
idea of continuous interest com- 
pounding over infinitesimal time in- 
crements, as contrasted with the 
usual finite period of compounding. 
Then, the techniques of calculus ap- 
ply and the equations become some- 
what simpler. 

In some respects continuous com- 
pounding is fundamentally more 
rigorous than, for example, annual 
compounding. The saver may ques- 
tion why his interest is com- 
pounded once a year only, when his 
money is made available immedi- 
ately. Also, cash flows in a large 
business are more or less continu- 
ously moving into and out of proj- 
ects, so the continuous method ap- 
pears to be more appropriate, since 
it accounts for the slightest varia- 
tion in time. 

I make no claim for originality 
of the equations below although, so 
far as I know, they have not been 
readily available before. The equa- 
tions eliminate the need for tables 
and lend themselves to solution on 
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Co., Denver, Colo. 


the log-log slide rule. All are easily 
derived by the use of ordinary dif- 
ferential equations. 

In simple interest the principal 
is deposited and allowed to accrue 
interest. Then: 


In A/P =10 


where P is the principal, i is the 
interest rate and A is the amount 
accrued in time @. Ln, of course, 
is the natural logarithm. 

For a simple annuity: 

In [ (At + d)/d] = 10 

Here d is the constant rate at which 
money is being continuously de- 
posited. 

The equation for interest and 
amortization given below is analo- 
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ical Engineering will award $50 
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Each period’s winner will be an- 
nounced in the second following 
issue and published in the third or 
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gous to the simple annuity case: 

In [ (d/(d — Ai)] = 76 
This equation applies when a loan 
of amount A is being repaid by a 
continuous flow of money at con- 
stant rate d. 

A variation of the simple annuity 
arises when the rate of payment d 
is not a constant. The simplest case 
is when d varies uniformly with 
time, that is, when d = a + Dé. 
Here the equation is: 


A=- + bo +.) 
b 
a 


Any system of units may be used 
in these equations, although d, i 
and @ must be consistent. 

The effect of continuous com- 
pounding is to increase the effec- 
tive value of the interest rate i. 
However, the difference compared 
to annual compounding is surpris- 
ingly small. For example, if one 
deposits $100 for 10 years at 4% 
interest, the amount increases to 
$149.18 with continuous compound- 
ing, compared to $148.02 with an- 
nual compounding. An annuity of 
$100 a year saved for 10 years at 
4% interest comes to $1,229.50 at 
the end of the period with continu- 
ous compounding, while with an- 
nual compounding it grows to 
$1,200.60. 

For those who apply the interest- 
rate-of-return method to profit- 
ability analysis, the equations pro- 
vide a single final equation with i 
as the only variable. Unfortunately, 
the equation is implicit and not ex- 
plicit in 7, so that a simple trial- 
and-error solution will still be 
necessary. 
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PRACTICE ... 


YOU & 


YOUR JOB 


EDITED BY R. F, FREMED 


Does Your Employer Own Your 


As a working engineer, the most 
valuable things you have to offer 
your employer are your level of in- 
telligence, the knowledge you al- 
ready possess, your ability to ab- 
sorb new-found knowledge and 
your capacity for applying con- 
sidered judgment toward the solu- 
tion of engineering problems. 

These are the only reliable tools 
in your kit. Even your automatic 
fineline pencil and your log-log du- 
plex decitrig slide rule are inade- 
quate companion pieces alongside 
knowledge and judgment. 

Judgment is your own. For now 
and forevermore. But surprisingly 
enough, some of your knowledge 
may not be your own to use. In 
fact, if some recent decisions in our 
federal courts remain unchallenged 
—or are upheld by higher courts— 
serious doubts will exist about 
whether any engineer actually 
owns the information, experience 
and know-how that constitute his 
years of engineering experience. 

Part of the knowledge you al- 


ready possess may really be the 
legal property of your previous em- 
ployers. You may not be free to 
exercise unbiased engineering 
judgment. As a matter of common 
law and by judicial decree, you 
may be legally and morally bound 
to exclude certain information from 
your thinking. Until now this re- 
striction appeared only in Section 
14 of the Canon of Ethics for En- 
gineers. Today it may also be a 
matter of common law. 


We Do Not Take Sides 


Now, allow us to make this per- 
fectly clear at the outset. We do 
not wish to take sides in any con- 
troversy now before the courts. We 
certainly would not presume to be 
competent to sit in judgment over 
that which has already been sub- 
jected to many hours of judicial 
review. 

We do not wish to criticize any 
employer for trying to protect 
through due process of law what 
rightfully is his property. We do 
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Some of the engineering 
know-how you are using today 
may not belong to you. Here’s 
how recent legal decisions will 
affect your professional ac- 
tivities. 


Knowledge? 


not condone the actions of any em- 
ployee who deliberately takes as his 
own that which belongs to someone 
else. 

Most of you reading this are en- 
gineers. In all probability, most of 
you share the opinion that the 
knowledge that resides within an 
engineer’s skull is something that 
belongs to him alone and cannot be 
erased from his brain. 

The only purpose of this article 
is to tell you, via a tour through 
some recent court actions, that you 
may be wrong. What you know 
may belong to someone else. As 
first stated in Chementator (Chem. 
Eng., June 2, 1958, p. 48), a judge’s 
decision in U. S. District Court of 
Utah late in April carries far- 
reaching implications for every 
chemical engineer. And this case 
is only one of several similar cases 
that have erupted this year. 


What Is a Trade Secret? 


Most of the cases that will be re- 
ported on in this article involve 


° 


the disputed ownership of trade 
secrets, or some dispute concerning 
what is a trade secret. 

Information contained in patents 
is not at issue here. There isn’t 
much question about who owns pat- 
entable information. Only the in- 
ventor owns the knowledge, and he 
alone is entitled to file a patent ap- 
plication on that knowledge. How- 
ever, if you are typical of most 
technical employees, you assign to 
your employer the right to profit 
from this knowledge. This is in ac- 
cordance with the terms of some 
patent agreement that you signed, 
most likely, when you first started 
to work for him. 

This is a rather common practice 
in the chemical process industries 
today. And matters of disputed 
ownership of patentable informa- 
tion are handled rather routinely 
by the courts. 

In the case of patentable knowl- 
edge, the philosophy behind your 
agreeing to give your employer the 
benefits of that knowledge and the 
potential for profit by exercising a 
17-year monopoly on that knowl- 
edge can be justified quite easily. 
You are being paid by your em- 
ployer to be creative and to invent. 
He helps make the climate for in- 
vention favorable, even though you 
are the only one who can actually 
patent the invention. 

Since you are being paid to in- 
vent, your employer is entitled to 
own that invention after you have 
made it. 

As you already know, patents 
last only 17 years. They cannot be 
renewed. If a 17-yr. monopoly on 
the right to profit from an inven- 
tion is insufficient, a decision may 
be made to hold the knowledge in 
the realm of trade secrecy. How- 
ever, one who maintains a patent- 
able invention in trade secrecy 
while using it for commercial pur- 
poses always runs the risk that, 
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through changes of employees or 
otherwise, the secret will leak out 
and be irretrievably lost. 

In a feature report on Patent 
Fundamentals (Chem. Eng., Feb. 
24, 1958) we printed the following 
statement by author Robert G. 
Crooks: 

“While the courts may grant re- 
lief against persons who acquire 
such a secret by improper means, 
the courts will not enjoin from us- 
ing the secret any person who 
learns it innocently.” 

Although this statement may 
have been absolutely correct on 
Feb. 24, 1958, when it was printed, 
it probably is not a true represen- 
tation of the thinking of the courts 
today—less than six months later. 
Even if you learn of information 
contained in a trade secret inno- 
cently or by accident, you may 
never be able to use it. Even cer- 
tain information obtained by ob- 
servation and conversation may be 
considered secret. Here’s why. 


Call the Docket 


In the case of Monsanto Chemi- 
cal Co. vs. Charles M. Miller and 
F. C. Torkelson Co. the court has 
upheld in its preliminary findings 
Monsanto’s employee contract 
which forever forbids Monsanto’s 
employees from disclosing or using 
Monsanto’s trade secrets and con- 
fidential know-how. Even informa- 
tion acquired via observation, 
whether carried in the mind or on 
paper is included. 

Judge A. S. Christenson has also 
indicated in his preliminary deci- 
sion that even if Miller had not 
signed a contract with Monsanto, 
he would still be bound by common 
law to preserve the trade secrets 
which had been revealed to him. 
In Judge Christenson’s own words, 
“there is no real substantial differ- 
ence in the matters determinative 
here between Miller’s common law 
obligation and his contractural ob- 
ligation.” 

The case of National Cylinder 
Gas Co. vs. R. E. Reitmeier, K. At- 
wood, P. E. Huber, E. R. Englert, 
H. W. Fleming, J. H. Miller, J. S. 
Croheans, W. R. Price and J. L. 
Parker, was settled by out-of-court 
agreement in March. [National 
Cylinder Gas Co. (NCG) is now a 
division of the Chemetron Corp.; 
the individuals named in the suit 
are all connected with Catalysts 
and Chemicals Inc. (CCI). Previ- 


ously all but Parker were em- 
ployees of NCG’s Girdler Corp.] 

By court order, NCG’s original 
complaint is not available for pub- 
lication. However, this much is 
known about the settlement: A cool 
half million or more will be paid by 
the eight former employees of NCG 
who, with chemist J. L. Parker, 
formed CCI last summer. The set- 
tlement provides for a payment 
schedule over the next seven years 
with a guaranteed minimum of 
$500,000. 

In return, CCI has a nonexclu- 
sive license to use essentially all the 
trade secrets, confidential informa- 
tion, processes and know-how of 
NCG as of Sept. 1, 1957, with re- 
spect to compositions, method of 
preparation, method of manufac- 
ture and application of catalysts. 

CCI agrees to license NCG to 
manufacture and sell catalysts that 
CCI has developed in its labora- 
tories prior to Dec. 31, 1959, which 
have been demonstrated in com- 
mercial operation to have a distinct 
advantage over competing cata- 
lysts. In addition to the above 
agreements, NCG has withdrawn 
all charges relating in any way to 
the ethics or character of the de- 
fendants. 

Here, we are led to the conclu- 
sion that the knowledge considered 
to be secret probably belonged to 
the employer (NCG); but that by 
court action and out-of-court set- 
tlement, the former employees now 
have bought a right to use this 
knowledge. The price is $500,000 
plus. 

In the case of Allied Chemical & 
Dye Corp. vs. Dixon Chemical and 
Research, Inc.; Dixon Chemical In- 
dustries, Inc.; Arthur W. Dizon, 
Jr.; Thomas J. Skeuse; Robert H. 
Dallas; and Louis A. Claveloux, a 
consent decree was entered into 
last month. The decree preserves 
Allied’s ownership of certain secret 
information concerning plants for 
the manufacture of hydrofluoric 
acid, of aluminum sulfate or of sul- 
furic acid by the process known as 
the sludge-acid decomposition proc- 
ess. 
The consent decree spells out in 
detail what is considered to be 
secret information and talks about 
information furnished by the de- 
fendants Skeuse, Dallas or Clave- 
loux, or by “any employee of plain- 
tiff.” In a later paragraph we learn 
that an employee of the plaintiff is 
any person now or formerly in the 
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employ of, or hereafter employed 
by, Allied or any of its subsidiary 
corporations whether or not this 
person was employed in connection 
with hydrofluoric acid or aluminum 
sulfate. 

It would be next to impossible to 
estimate the number of chemical 
engineers who are covered by this 
consent decree. A fair guess is that 
quite a few of you reading this are 
directly affected. 

In the case of Eimco Corp. vs. 
Joy Manufacturing Co., Eimco has 
charged the latter with patent in- 
fringements, conspiracy to obtain 
Eimco’s trade secrets and unfair 
competition. The suit states that 
Joy not only willfully conspired to 
copy Eimco’s rock-loading and tun- 
nel-driving machinery but also ob- 
tained Eimco’s production and 
trade secrets hy enticing into its 
employ Eimco personnel who had 
been instrumental in Eimco’s de- 
velopment program. Consequently, 
Eimco alleges, Joy Manufacturing 
was able to produce and sell its new 
units with a minimum of engineer- 
ing efforts and expenditures. 

Here the proper ownership of en- 
gineering know-how is a key point 
of the case. It is too early for any 
sort of decision on this one. The in- 
formation in the paragraph above 
was supplied by Eimco; our in- 
quiry to the Joy Manufacturing 
Co., evoked a “no comment” reply. 


Employees Win One 


In each of four cases cited above 
the question of who owns certain 
engineering information forms the 
heart of the case. We would like 
to direct your attention now to a 
case where the right of employees 
to set up their own business to the 


detriment of their former employer 
became the main point of conten- 
tion. 

This time we are concerned with 
two salesmen. Ben Schacter and 
his son, Martin Schacter, left the 
employ of Ardmor Chemical Co., 
Oakland, Calif., and set up their 
own business of jobbing detergents, 
soaps and bleaches. 

Ardmor filed suit and obtained 
a temporary restraining order 
against the two Schacters. At the 
hearing of this suit last April, the 
defense attorney quoted a court de- 
cision which read, in part: 

“A salesman who leaves one em- 
ployer has the right to enter the 
employment of a competitor. He 
necessarily is possessed of informa- 
tion gained in the earlier employ- 
ment which will enable him to 
better succeed in later ones. The 
doctrine under which injunctive 
relief is granted should not be given 
application that would over-empha- 
size the employer’s right to the 
detriment of the employee by treat- 
ing as confidential and secret all 
knowledge and information gained 
by the employee that might be of 
assistance to him and later compet- 
ing employer.” 

Defense attorney Manfield Davis 
apparently struck home with this 
previous decision. Ardmor Chemi- 
cal voluntarily dropped its charges 
against the Schacters. 

McGraw-Hill’s Pacific Coast news 
bureau questioned Davis after the 
trial about legal rulings on the own- 
ership of an employee’s knowledge. 
Attorney Davis indicated that for 
salesmen, anyway, the courts are 
ruling differently on these cases 
than they were five years or so ago. 
Five years ago, an employer charg- 
ing an ex-employee with soliciting 


FOR THE COURTS TO DECIDE: Who owns the engineering knowledge that 


went into these machines? Is it Joy Mfg. (left), or Eimco Corp. (right)? 
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his customers probably could be as- 
sured of winning the case. Not so 
anymore. 

Davis was speaking about sales- 
men. The law for engineers may 
indeed be different. 


Dangerous to Own 


In some of the cases already dis- 
cussed the employees had signed 
secrecy agreements with their em- 
ployers. In other cases they had 
not. If you have never signed such 
an agreement or are unfamiliar 
with its terms, here is what one of 
our largest chemical companies 
asks its new engineers to sign: 

“Whereas, the Employer is en- 
gaged in the manufacture and sale 
of chemicals, chemical compositions 
and related products made there- 
from, and in research activities for 
itself and others; and in all such 
activities utilizes patented and 
secret methods, processes, appara- 
tus, equipment, formulae and infor- 
mation which constitutes a valua- 
ble part of its assets; and whereas, 
the Employee, whether or not di- 
rectly engaged in manufacturing or 
research activities, by reason of the 
nature of his duties may become in- 
formed of such technical infor- 
mation and may be enabled to 
contribute improvements of new 
inventions; ... 

“Now, therefore, in consideration 
of and as part of the terms of em- 
ployment for such length of time as 
shall be mutually agreeable, it is 
agreed as follows: Except as re- 
quired in his duties to the Em- 
ployer, the Employee shall not 
disclose or use at any time, either 
during or subsequent to the said em- 
ployment, any secret or confiden- 
tial information of the Employer 
(whether or not developed by the 
employee) unless he shall first se- 
cure the Employer’s written con- 
sent.” 

You'll note that this particular 
company sets no time limit on this 
agreement. Other companies con- 
sider 2, 3, 5 or 10 years to be an 
appropriate limit for the duration 
of such secrecy agreements. For 
example, in the consent decree en- 
tered into by Allied Chemical and 
Dixon Chemical, the companies set 
ten years as the time limit for re- 
strictions on the use of certain 
secret information. In dealing with 
the individual defendants, Allied 
asked for and obtained two-year 
and three-year limits on some of 
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their activities as engineering em- 
ployees. 

Monsanto asks its employees to 
sign an agreement with no time 
limit, although as a result of Judge 
Christenson’s decision there may 
be no time limit as a matter of 
common law. 

(In response to a query on this 
point, Monsanto reaffirmed the fact 
that forever is a long time. Actu- 
ally, Judge Christenson’s ruling 
prevents disclosure so long as such 
material continues to be protected 
as a trade secret by Monsanto.) 

Charles Pfizer & Co., Inc., asks its 
empleyees who work with citric 
acid information to sign a 10-year 
secrecy agreement. And this brings 
us to the interesting point that 
while an employer may own an em- 
ployee’s knowledge it may be dan- 
gerous for the employer to enforce 
this ownership. 


USA vs. Charles Pfizer 


In the case of United States of 
America vs. Chas. Pfizer & Co., Inc., 
the Attorney General complains 
and alleges that Pfizer has monopo- 
lized the manufacture and distri- 
bution of citiric acid, in violation 
of the antitrust laws. 

As part of the complaint, the 
USA alleges that, among other 
things, Pfizer “compelled its em- 
ployees, as a condition of employ- 
ment, to enter into employment 
contracts which provide that any 
such employee, for a period of 10 
years after the termination of his 
employment with Pfizer, would not 
engage in the manufacture of citric 
acid either on his own behalf or for 
others.” 

At first we thought that the Anti- 
trust Div. of the Dept. of Justice 
was challenging the legality of such 
contracts concerning trade secrets. 
However, our Washington news 
bureau informs us that the Justice 


130 


Dept. does not attack in its com- 
plaint against Pfizer the legality 
of employment contracts as such, 
either of individuals or firms. In 
and of themselves, such contracts 
may—or may not—be legal. 

What ‘the government is charg- 
ing is that Pfizer used such con- 
tracts as one of several means of 
acquiring and maintaining an il- 
legal monopoly—and lega! means to 
an illegal end have regularly been 
condemned under the antitrust 
laws. 

In other words, even assuming 
such contracts are legal themselves, 
it is not legal to use them to create 
an illegal monopoly, says the gov- 
ernment. 

Therefore, if an employer is par- 
ticularly sensitive to the possibility 
of being accused of monopolistic 
practices, he might do well to avoid 
asking his employees to sign se- 
crecy agreements. In the Pfizer case 
the ownership of secret knowledge 
by the employer rather than by 
the employee led to the casting of 
suspicion. 


Spevack vs. AEC 


We come now to the strange case 
of Jerome S. Spevack vs. Lewis S. 
Strauss, et. al. Basically, this is a 
patent case and as such would not 
belong in this article. However, 
this case is unusual in that an em- 
ployee is suing his former employer 
to prevent him from releasing 
secret information that belongs to 
the employee. 

The June 9 ruling by the U. S. 
Court of Appeals in Washington, 
D. C., is the latest legal develop- 
ment in a running controversy be- 
tween consulting chemical engineer 
Jerome S. Spevack and the Atomic 
Energy Commission over the publi- 
cation of previously classified infor- 
mation on heavy water. 

The court now says Spevack can- 
not block AEC’s release of the 
information under the Atomic En- 
ergy Act of 1954. His only remedy, 
it says, is a suit against the gov- 
ernment in the U. S. Court of 
Claims for compensation if release 
of the material actually does 
amount to “taking his property 
rights.” 

Spevack’s attorneys are far from 
satisfied with this. An injunction 
against release of the information 
is what they believe Spevack is en- 
titled to. They are not sure that a 
way can be found to figure damages 
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in order to collect compensation. 
Thus, appeal to the U. S. Supreme 
Court is the next likely step—the 
second time Spevack has gone there 
to fight the Court of Appeals han- 
dling of the case. 

For its part AEC says the Spe- 
vack case is so unique, that a sim- 
ilar case “would not arise in 1,000 
years.” AEC itself specifically de- 
nies that it ever has assumed au- 
thority to publish classified patent 
applications owned by private indi- 
viduals. It insists its action in this 
case is no departure from this posi- 
tion. In effect, what AEC seems to 
be implying is that while Spevack 
owns the patent application, the 
subject matter of heavy water is in 
AEC’s domain and it is free to de- 
classify and release subject matter 
in that area. 

To us this indicates a dispute on 
the question of who owns an em- 
ployee’s knowledge and the reason 
we have included this case in this 
article is the unusual circumstance 
wherein an employee is suing his 
employer. 

As a matter of additional inter- 
est to you as an engineer, when this 
case came before the Supreme 
Court in October, 1957, both the 
American Chemical Society and 
AIChE (acting through Engineers’ 
Joint Council) filed briefs as 
friends of the court. This stand 
by ACS and EJC indicates that this 
entire question is certainly of im- 
mense significance in the world of 
engineering employment and pro- 
fessional ethics. 


Food for Thought 


Does your employer own your 
knowledge? That’s for you as a 
member of the engineering profes- 
sion to decide for yourself. Per- 
haps our hop-skip-and-jump sum- 
mary of these current legal battles 
will stimulate your curiosity. 

There doesn’t seem to be any 
quick and sure answer to the ques- 
tion; no two cases are exactly alike. 
To answer the question considered 
engineering judgment and knowl- 
edge are called for. Judgment is 


_ yours. 


But beware, your knowledge may 
not be your own to use! 


Next Issue 


Where are engineers’ salar- 
ies headed? 
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er addition to the Vogt line — 
of TOP QUALITY valves... 


Forged Stee! 
WELDED BONNET 


150-800 Pounds Service 


Te eliminate forever potential body- A 
bonnet leaks, Vogt engineers have 
_ developed these new General Purpose 
% valves with seal welded bonnet joints. 


: This new addition to the world's most 
complete line of forged steel valves in- 
corporates all the features of other Vogt 
GP valves—hard faced seats, hardened iy 
stainless steel wedges, drop forged 
pressure parts, and the numerous other 
advantages of Vogt's valve line. 


The desirable safety feature of a back a 
seat on the stem is retained while stil! “e 
offering the elimination of a possible 
body-bonnet leak. 


Available NOW in both gate and is 
globe types, %" thru’ 2”, and in both a 
socket weld and screw ends, These are . 
_ priced identical to the bolted bonnet GP 
wolves; gate valves the same as Series 
12111 and globe vaives the same as 
Series 12141. 


Address Dept. 24A-FC 
for literature 


Series 2801 Gate Valve 
Illustrated 


Series 2821 Globe Valve 
Also Available 


Both series identical in dimen- 
sions and have 13% chrome 
stainless steel trim. 


HENRY VOGT MACHINE COMPANY, Louisville, Ky. 


SALES OFFICES: New York, Chicago, Cleveland, Dalles, 
Camden, N. J., St. Louis, Charleston, W. Vo., Cincinnati, 


FORGED STEEL 
VALVES 
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PRACTICE... 


OPERATION & MAINTENANCE sorren 


T’S BECOME increasingly impor- 

tant to control your mainte- 
nance costs. Maintenance costs have 
increased to where they often make 
the difference between profit and 
loss. 

As time progresses, the mainte- 
nance to production cost ratio will 
assume continually higher values. 
By the application of industrial 
engineering techniques and sound 
management principles, you can 
effect considerable cost savings. 

Here are the various methods you 
can use to reduce costs in that com- 
plex, expensive, yet necessary func- 
tion—maintenance. 

Although it may appear these 
methods are directed at large main- 
tenance organizations, most sug- 
gestions are just as applicable to 
pilot plant and small maintenance 
groups. 


Reduce Your Maintenance Staff 


Even if it appears your mainte- 
nance group isn’t overstaffed, it’s 
quite possible you can eliminate a 
few individuals without affecting 
operations. 

After all, data and personal obser- 
vations aren’t infallible. In spite 
of standard cost systems, job esti- 
mating procedures and even though 
you may think you’ve optimum 
labor effiiciency, you can be wrong 
on your man power requirements. 

Assuming no obvious labor deficit 
exists, you could probably release 
one or two individuals. If you’re 
going to do this, focus careful 
attention on all the possible adverse 
effects such as more overtime or 
increased downtime of operating 
units. 

This method is a good and direct 
cost reduction tool but it can back- 
fire with some serious damage to 


* Meet your author on p. 160. 


Reduce Your Maintenance Costs 


GEORGE C. DERRICK, Chemical Engineer, Research and Dev. Div., Olin Mathieson Chem. Corp., Niagara Falls, N. Y.* 


labor-management relations and 
employee morale. 

Invariably, there are other more 
fertile areas for cost reduction. Of 
course if you find a maintenance 
labor surplus and reducing that 
force won’t cause long-term diffi- 
culties, then the ax should fall. 

An alternative course of action to 
releasing qualified maintenance 
craftsmen is to assign them tem- 


New Help for 


Men in O&M 
> Here’s a new department in 
Chemical Engineering . . . to 


broaden our coverage of a vital 
field . .. Operation and Mainte- 
nance. For too long, the engi- 
neer running a plant, getting a 
quality product out and keeping 
that plant going, has been neg- 
lected in his job. 


> To fill your needs, this new 
department will appear every- 
other-issue and cover topics of 
engineering interest . . . a help 
in solving everyday problems 


with costs; safety; selection, 
operation and maintenance of 
equipment; quality control; 
scheduling; budgeting; and 
training. 


> What do you think of the 
idea? What would you like to 
see in this department? Let's 
hear from you on any and all 
ideas, comments and contribu- 
tions you have to offer O&M. 
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You can tighten up your maintenance organization and re- 
duce costs. Check all these possibilities in your plant. 


porarily to production operations. 
Naturally, you have to consider all 
the angles of labor contract limita- 
tions in this matter. 


Better Foreman Training 


“But this costs money,” is the 
loud yell management makes. Of 
course, foreman training costs 
money, but a shrewd manager 
knows that to save money you have 
to spend some—additional pennies 
to save dollars. 

Unfortunately, the chemical in- 
dustry has lagged behind other 
industrial groups in this area. Cer- 
tainly the need for training is ever- 
present. Desirable results directly 
attributed to foreman training are: 

¢ Reduction in grievances 

¢ Reduction in inter-group fric- 
tion 

¢ Reduction in waste 

e Prevention of serious acci- 
dents 

e Increase in productivity 

¢ Management-minded foreman 

¢ Reduction in costs 

¢ Improved group functioning 

Foreman training isn’t a “crash 
program.” Desired results don’t 
appear immediately and optimum 
results require continuous train- 
ing, not merely termination at the 
end of formal instruction. 


Use Industrial Engineering 


When a maintenance foreman 
knows the money he spends on a 
job is watched (controlled) by his 
supervisor, a powerful psychologi- 
cal force occurs—resulting in moti- 
vation toward lower costs. 

An example of this is a mainte- 
nance productivity system known 
as ratio delay.’ This technique con- 
sists of observing, each day, a 
randomly chosen sample of main- 


Bea 
q 


try titanium now! 


M ounting competitive pressure makes reduced maintenance 
costs essential. More and more companies are easing this pres- 
sure with titanium—now readily available. Only titanium 
combines unique corrosion resistance with high strength- 
weight-ratio and works equally as well in eum and pipes as 
in complex components. 

But there are even more compli reasons for trying 
titanium now. Its strength and lightness can affect the size, 


Electromet 


FERRO-ALLOYS AND METALS 


CARBIDE 


The terms “Electromet” and “Union Carbide” 
are registered trade-marks of Union Carbide Corporation. 


performance and durability of equipment. It takes continuous 
temperatures up to 800 deg. F. and flash heats up to 2,000 deg. 
F., where other metals lose strength rapidly above 250 deg. F. 

These or other characteristics of titanium could well be the 
answer to your most puzzling maintenance or production 
problem. Only by putting it to work on your process can you 
discover all the benefits that titanium can bring to you. Try 
it and see! 

GET UP-TO-DATE ON TITANIUM 
Booklet gives cost saving service records. 


Tells where you can get titanium mill 
products and fabricated equipment now. 


ELECTRO CoMPANY CE-7 


Division of Union Carbide Corporation 
30 East 42nd Street, New York 17, N.Y. 


Please send me a copy of “New Heat on Titanium.” 
Name 

Company. 

Address. 
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OPERATION & MAINTENANCE .. . 


[7 Check These Cost-Cutting Possibilities 


[) Reducing your maintenance staff 


0) Training foremen better 


O) Using industrial engineering techniques 
( Budgeting and controlling costs better 


C) Speeding up the flow of accounting data 


1 Designing for maintenance 


Scheduling maintenance effectively 
( Setting up a preventive maintenance program 
© Decentralizing your maintenance organization 


C2 Controlling of tools and parts better 
O Correcting any organizational defects 


tenance men and rating them with 
respect to activity at the moment 
of observation. Adding up the rat- 
ings of each man and dividing by 
the number of men in the sample 
gives the relative efficiency of the 
group. You’ve got to assume this 
rating is representative of the en- 
tire maintenance department. 

This system isn’t only simple, 
it’s inexpensive. The very fact the 
men know “they” may be today’s 
sample is a powerful psychological 
factor in lowering costs. 

By applying industrial engineer- 
ing techniques such as ratio delay 
you can make significant advances 
toward more scientific control of 
costs. 

Dow Chemical Co. has developed 
an extensive cost estimating system 
based on man hours and historical 
records that reflect such variables 
as fatigue, weather, etc. By cost 
estimating every job over four 
hours they’ve been able to: 

¢ Establish manpower require- 
ments 

¢Control job costs 

¢ Measure labor efficiency 

¢ Make economic comparisons 

¢ Select better materials 

Another firm has established time 
standards for each job and their 
system’ works as follows: 

First—The maintenance foreman 
looks at the job, determines the 
work required, makes a list of mate- 
rials and prepares instructions. 

Then—Number and craft of 
maintenance workers is established 
along with the allowable time and 
the work is scheduled. 

And Then—The maintenance 
worker picks up a combination job- 
time card arranged in a rack in 
order of priority. His time on the 
job is recorded on this card. 

Finally—Total costs and labor 
hours are figured by jobs and com- 


134 


parisons of actual against estimated 
values are made. 

Claims by chis company are so 
high that they maintain each dollar 
spent saves three dollars in mainte- 
nance costs. 

This brings up an important 
point. In developing a cost control- 
maintenance system, you have to 
make sure the system will pay for 
itself. Often, the cost of control 
is greater than the savings. Sys- 
tems should be custom-designed for 
individual plants. 

Whether or not spot checks such 
as ratio delay or more extensive 
systems are used, routine functions, 
such as delivery service and preven- 
tive maintenance inspection, can be 
controlled just as manufacturing 
operations, You should consider 
them along with production in in- 
dustrial engineering studies. 


Better Budgeting and Control 


Budgeting and control of mainte- 
nance costs is complicated because: 
Responsibility is divided between 
maintenance and production; cer- 
tain repairs occur irregularly; 
breakdowns can’t be _ predicted; 
costs vary with the age of the plant; 
predetermined job estimates aren’t 
always applicable; and there’s little 
cause and effect relation between 
maintenance and production costs. 

A further complication is the 
large number of bases that an over- 
all maintenance budget is arrived 
at, such as: dollar/dollar of invest- 
ment, dollar/dollar of sales, dollar/ 
lb. of product, ete. 

Still, management must have an 
accurate estimate of projected 
maintenance costs. Maintenance is 
important enough for the preserva- 
tion of property and insuring of 
production that a sound budget-cost 
control mechanism is necessary. 
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First of all, budgeting always 
provokes application of thought 
processes. It stimulates action and 
develops an atmosphere of cost con- 
sciousness. Also, it requires the 
assistance and cooperation of ac- 
counting, maintenance and produc- 
tion supervisors. 

A good start is to divide the 
budget into categories: Mainte- 
nance of operating process equip- 
ment; service activities such as 
supplies delivery and janitorial 
service; maintenance of grounds 
buildings and utilities; preventive 
maintenance (if you have such a 
program, which you should); and 
construction of capital installations. 

This technique classifies costs 
according to areas of responsibility 
and holds specific individuals ac- 
countable for costs within their own 
cost center. It also does the all-im- 
portant job of separating mainte- 
nance and non-maintenance costs 
that you usually find together. 

As a second step, divide the basic 
classifications into primary cost 
centers. For example, operations 
such as chlorination and nitraticn 
will fall under the process equip- 
ment category while electrical and 
painting fall under maintenance of 
grounds, buildings and utilities. 

Once you’ve established the pri- 
mary cost centers, actual formula- 
tion of the budget is done at a 
meeting of the appropriate cost 
center supervisor, the maintenance 
supervisor and a representative of 
the accounting department. 

At this point, accurate and 
reasonably comprehensive account- 
ing records are of invaluable assist- 
ance. But remember, you can’t only 
rely on historical costs. You’ve got 
to take into consideration futur: 
costs. These may be influenced by 
such diverse factors as a scheduled 
change in operating level, an in- 
crease in labor or material costs, 
an increase in labor efficiency or the 
anticipation of major repairs. 

Using the historical approach 
and making allowances for antici- 
pated changes you can come up 
with a realistic budget. Your final 
step is then to sum up the individ- 
ual cost center budgets and arrive 
at an overall maintenance budget. 
Then compare this figure with past 
years. 

Besides plotting maintenance cost 
data, you’ll find it helpful to deter- 
mine the ratio of maintenance to 
operating costs and also plot this 
index. 
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operational 


hours 


the basic LM design 
offers you the very tatest 
in design and enginéering 
development. The nearest 
Cooper-Bessemer office 
will gladly furnish 
complete information. 


THE LM COMPRESSOR 
OFFERS YOU THESE 


TEN IMPORTANT 


ADVANTAGES: 


Designed for the continuous compressing of large 
@ watural force botance 
design for vibration-free 
operation 

towest investment per 
horsepower 

greatest wer-to-space 
ratio \ 
low installation cost 


volume gas or air... in petrochemical, chemical, refinery and industrial 
operations . . . this 10,000 hp Cooper-Bessemer LM compressor 

not only delivers efficiency, economy and availability, 

but occupies no more space than other units of half the horsepower. 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS + DIESEL GAS-DIESEL 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL 
ENGINE OR MOTOR DRIVEN 


minimum mointenance 
requirements 
main frame of high 
strength Meehanite Metal. 
red lead rating, 125,000 
psi 

pistons can he removed 
without disturbing com- 
pressor piping 

extreme accessibility 
greatest availability for 
mylfi-stage, multi-service 
requirements 


BRANCH OFFICES: Grove City © New York @ Chicago @ Washington ¢ San Francisco ¢ 
Los Angeles @ Houston @ Dallas ¢ Odessa @ Minneapolis ¢ New Orleans @ Shreveport 


SUBSIDIARIES: COOPER-BESSEMER OF CANADA, LTD....Edmonton @ Calgary ® Toronto @ Halifax 
COOPER-BESSEMER INTERNATIONAL CORPORATION... New York Caracas @ Mexico City 
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Estimating the maintenance cost 
for a plant not yet on stream is a 
bit more difficult. Common practices 
run anywhere from looking at the 
records of the same or similar oper- 
ations to using a percent of the 
investment. 

Until recently there hasn’t been 
much done to tie in maintenance 
costs with unit operations or indi- 
vidual pieces of equipment. How- 
ever, annual maintenance cost/unit 
of capacity for process equipment 
such as filters, distillation columns 
and evaporators has been calcula- 
ted.‘ 

A method that might help is to 
divide the plant into a number of 
unit operations. On_ this basis, 
repair manhours/year can be re- 
ported as a function of the invest- 
ment dollar with a fixed amount 
for repair material in dollars/repair 
manhour.® 

Although it goes without saying 
that maintenance costs are harder 
to budget and control than manu- 
facturing costs, you can set up an 
effective control. What it takes is 
a great deal of cooperation, the 
acceptance of responsibility and a 
continual re-examination of costs 
and activities. 


Try Speeding Up Accounting 


One of the prime requisites of 
an effective cost control system is 
to have reports on jobs and overall 
maintenance performance. This 
information should be available for 
analysis as soon as possible. Prompt 
and accurate reports promote active 
thinking and result in cooperative 
efforts for better and less costly 
work. 

Preparation of such reports is 
assigned to the individuals who 
prepare cost estimates. Higher 
level cost control groups prepare 
overall reports by cost center and 
for the maintenance function as a 
whole. 

This means you need adequate 
and qualified cost estimators and 
accounting personnel in your organ- 
ization. Although the number of 
these personnel will vary, a reason- 
able figure is from two to four for 
every 100 craftsmen. 

The most advance thinking in 
cost control systems has been the 
use of electronic computers for 
integrated data processing. This 
effects a great reduction in the 
time required for preparation of 
such data. 
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Design for Maintenance 


Maintenance begins with design. 
It’s pretty embarrassing to find a 
beam that prevents your removing 
a heat exchanger bundle. Too often 
this happens. Excessive corrosion 
and equipment failure is at times 
directly attributable to poor com- 
munications between the designer, 
the procéss engineer and the main- 
tenance engineer. Significant im- 
provements in operating and main- 
tenance efficiency are attained by 
requiring the approval of mainte- 
nance, production and _ design 
groups. 

For example: a certain process 
requires the frequent removal of 
the top heater on an _ insulated 
reactor. By himself, the designer 
will probably specify a permanent 
bond-type insulation. Result—soar- 
ing maintenance costs. If the 
designer knows the _ operating 
characteristics beforehand, he can 
call for a removable insulation. 

Another unfortunate’ circum- 
stance is the iron curtain of secrecy 
placed by federal security regula- 
tions or the firm itself. This doesn’t 
only prevent cooperation with 
manufacturer’s representatives but 
results in excessive maintenance 
charges. 

A situation that’s even more 
aggravating is when the designer 
isn’t told just what he can and 
what he can’t reveal to a vendor’s 
agent. To protect himself, the 
designer assumes a_ sphynx-like 
attitude. Such incidents are avoided 
if it’s clearly stated just how far 
to go. You can then get the most 
out of the expert advice a manu- 
facturer’s representative has to 
offer. 


Scheduling: A Major Factor 


Efficient use of labor is probably 
the most influential factor in an 
economical and smoothly running 
maintenance organization. Opti- 
mum use of labor means scheduling 
of maintenance work and an ade- 
quate backlog of work available for 
unforseen slack periods. 

Backbones of efficient scheduling 
are: 

eExistence of a good work 
order system taking care of regu- 
larly scheduled as well as emergency 
repairs. 

¢Cooperation of maintenance 
and production personnel in plan- 
ning and scheduling maintenance. 


¢ Existence of scheduled shut- 
downs and a preventive mainte- 
nance program. 

One method of diminishing idle 
time is to separate work orders 
into: those essential to operations 
and those not essential. Requests 
that aren’t essential to operations 
are taken care of during slack 
periods. Certainly, a work order to 
paint an area that won’t be used 
for some time, or to renovate proc- 
ess control instruments after a 
pilot plant is shut down, can wait 
for a while. 

Actually, this type of classifica- 
tion system is no more than an 
extension of the priority system. 

Scheduling also means repair 
equipment and parts will be avail- 
able when needed. One way to do 
this is not to call repair crews until 
all parts and tools they need are 
on the job site. 

One other way to help scheduling 
and overall plant economy is to 
calculate an economic balance for 
all your equipment and materials 
that decrease in performance with 
time. This way you can be sure 
of the optimum time for replace- 
ment. 


Preventive Maintenance 


Preventive maintenance is one of 
the most effective tools for improve- 
ment of labor efficiency and cost 
reduction. Although it doesn’t fit 
into every plant, process or item of 
equipment, you can apply it to situ- 
ations where mechanical failure 
results in excessive downtime and 
operating costs, excessive repair 
costs or personal hazards to operat- 
ing personnel, 

Some peopie treat preventive and 
engineered maintenance as separate 
entities. They state that preventive 
maintenance deals with the develop- 
ment and execution of a periodic 
inspection plan for new facilities. 
Engineered maintenance involves 
the application of redesign, procure- 
ment of better materials of con- 
struction and use of engineering 
techniques on existing equipment. 

It doesn’t matter whether or not 
you separate these two important 
functions of maintenance. They 
both must exist to have optimum 
maintenance efficiency. 

There are two closely related 
methods of preventive maintenance: 

ePlanned shutdown of the 
entire plant where all equipment is 
thoroughly checked. 
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CORROSIVE GASES 
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St ecify Westinghouse Tubeaxial Fans” 


Call your nearest Sturtevant Division Sales Engineer, 7 _—_— 
or write Westinghouse Electric Corporation, ie Bai We stin gh ouse 
Dept. G-4, Hyde Park, Boston, Massachusetts. 
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¢ Frequent running inspection 
and less frequent shutdown inspec- 
tion of various classes of equipment. 

Unfortunately, the economics of 
many plants don’t allow long and 
finite shutdown schedules. Since 
it’s hard to shut down entire depart- 
ments, an alternate plan is to base 
the program on specific classes of 
equipment—on a plantwide basis. 

As a good start, select classes 
of equipment, such as weighing 
devices, where faulty operation 
most influences the product and cost 
picture. Not only are cost savings 
virtualiy guaranteed, but the selec- 
tive approach also helps convince 
top management of the necessity for 
preventive maintenance. 

To run a preventive maintenance 
program you need: equipment 
records, a system to schedule main- 
tenance, inspection forms, monthly 
reports of inspection and mechani- 
cal downtime reports. 

After you’ve decided what equip- 
ment is included in the program, 
account numbers are assigned and 
two cards made up. Information 
such as inspection cycles and lubri- 
cation data is on the first card and 
used by the maintenance depart- 
ment. The second card contains 
manufacturer, original cost and 
estimated life. 

Maintenance charges are entered 
on the second card and a periodic 
inspection of these charges helps 
you to detect and correct excessive 
charges. It also gives you the data 
necessary for replacement. 

An effective preventive and engi- 
neered maintenance program re- 
quires qualified personnel—includ- 
ing engineers. Such _ personnel 
invariably pay their own way many 
times over. 

Although preventive maintenance 
is usually less costly than break- 
down maintenance there are situa- 
tions where it pays to run the 
equipment into the ground. Take 
for instance, a kiln requiring days 
of cooling to avoid cracking. In this 
case, preventive maintenance, with 
frequent shutdowns for inspection, 
is wrong. 


Decentralize Your Maintenance 


Decentralization that’s effective 
and economical varies directly with 
the size of the organization, the 
complexity of its function and the 
physical dispersion of its activities. 
It shouldn’t surprise you when an 
organization stretching over hun- 
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dreds of acres and employing hun- 
dreds or thousands of maintenance 
personnel, is decentralized. In such 
situations, decentralization is an 
absolute necessity. 

Two basic forms of maintenance 
decentralization exist. First is by 
using area supervisors. Here, 
craftsmen are assigned to a central 
maintenance group under a craft 
foreman. When craftsmen are 
working in an area supervisor’s 
sphere of responsibility, he becomes 
their boss. The craft foreman’s job 
is to get the job started and assist 
the area supervisor. 

Conflict in responsibility of the 
area and craft supervisors is clari- 
fied if you consider the area super- 
visor responsible for the work and 
the craft supervisor for the worker. 
It may appear that such an organi- 
zation violates the principle of sin- 
gle accountability. This generally 
isn’t the case and the divided re- 
sponsibility doesn’t produce any 
problems. 

In the second form of decentral- 
ized maintenance, a work crew is 
permanently assigned to the area 
supervisor. Additional maintenance 
personnel for heavier than normal 
workloads comes by shifting men 
from other field areas or by requisi- 
tioning them from the central shops. 

Cost savings are realized if you 
give maintenance workers free ac- 
cess to small items such as bolts and 
shear pins without requisitions. 
Generally, the cost of controlling 
such small items exceeds any pos- 
sible savings. To make sure supplies 
and equipment are on the job when 
needed, a regularly scheduled de- 
livery service is necessary. 

In decentralizing maintenance, 
responsibility is delegated to the 
area supervisor. For him to dis- 
charge his obligation effectively, he 
must have enough authority to 
make decisions and plan his work. 


Better Control of Tools and Parts 


An inadequate supply of tools and 
replacement parts reduces labor 
efficiency and increases costs in the 
production departments because of 
lengthened down-time. Often, you 
find sufficient space and tools aren’t 
provided and even the area serving 


as maintenance shops is quite 
dilapidated. 
Proper inventory contrel and 


sign-out procedures deter pilferage 
and reduce searching time for 
scarce items. By incorporating a 


spare parts inventory program in 
the maintenance function, you can 
reduce downtime considerably. Hav- 
ing the right spare parts, in type 
and quantity, is helped by routing 
equipment drawings through the 
maintenance department and havy- 
ing a full-time spare-parts clerk to 
coordinate action between mainte- 
nance and production. 


Correct Organizational Defects 


Efficient labor utilization is de- 
pendent on a sound maintenance 
organization. 

eYour maintenance depart- 
ment must have competent indi- 
viduals able to get the work out. 

e Your maintenance organiza- 
tion must be custom-designed to fit. 

e Your maintenance organiza- 
tion needs adequate tools and shops. 

e Your maintenance organiza- 
tion must adjust itself to personnel 
losses. You must estimate future 
needs for supervisory and technical 
staff personnel and maintain a 
supply of promotable key men. 

e Your maintenance organiza- 
tion must adjust itself to short- 
term changes in workload. 

eYour maintenance depart- 
ment needs organizational manuals 
and standard procedures to prevent 
unauthorized changes in organiza- 
tion structure and procedure. 

Insufficient supervision is a most 
common occurance in organizations 
of all types. Insufficient supervision 
is caused by lack of enough super- 
visors or because the supervisor is 
bogged down with paper work. 

You can’t set a numerical rule on 
the optimum unit of supervision 
since there’s always such a varia- 
tion in the nature of craft work, the 
physical dispersion of operating 
and maintenance facilities and the 
quality of foreman and craftsmen. 

As a rule of thumb, if the unit of 
supervision exceeds 15 to 17 main- 
tenance craftsmen, you’d better 
study your organization. Further, 
for more complex maintenance 
work, as instrument repair and 
electrical, it’s best to lower the unit 
of supervision to 8 or 12, and even 
less under unusual circumstances. 
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POWELL 


world’s largest family of valves 


Fig. 2475BSW (Sectional)—Bell-0-Seal 
(Packless) Globe Valve for 150 pounds 
W.P. For high vacuum service, handling 


Flush Bottom Tank Valve for 150 Fig. 2456SG—Large Stainless 

t pounds W.P. Fig. 2172—Disc opens 300 pounds W P. also available Steel 0.S, & Y. Gate Valve for 
into tank. Fig. 2173—Disc opens into os : 150 pounds W.P. End flanges 

L valve. Can be furnished in various have 1/16” raised face, and 
conform to ASA B16.5 Standard. 


corrosion-resistant alloys. Also 
_ available for 300 and 600 pounds W.P. 


-' Fig. 2337—Small Stainless Steel Gate Valve for Fig. 2433SS—Large Stainless Steel Fig. 1861—Small Stainless Stee! 
. 200 pounds W.P. Screwed-in Bonnet, inside screw Swing Check Valve for 150 pounds W.P. Globe Valve for 200 pounds W.P. Plug 
non-rising stem, solid wedge disc. Dimension of Bolted cap. Designed to provide full type disc, integral seat. Can be furnished 
flow through the valve when wide open. with flanged ends for 150 pounds W.P. 


« flanged end valves conform to latest standards. 


For every flow control problem Powell offers more kinds or types, available in the largest variety of 
metals and alloys to handle every flow control requirement. Powell distributors are located in all principal 
cities and maintain inventories to fill almost any need. For special engineering problems, write direct to: 


THE WM. POWELL company ° Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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Are costly failures inevitable for 


austenitic stainless steels under stress? 
Not if you’ve considered these practical points: 


Follow good stress design practices for equipment. 


{void dead ends and traps where liquid can stagnate. 


Handle with care. 


Avoid chlorinated solvents for cleaning equipment. 


Slowly heat or cool equipment to minimize stresses. 


@ Rough handling sets up stresses. 


Keep all high-temperature lagging absolutely dry. 


What You Can Do to Reduce Stress Corrosion 


Fred J. Poss, Service Metallurgist, U. S. Steel Corp., Pittsburgh, Pa.* 


Many problems come with the 
push to higher and higher proc- 
ess temperatures and pressures. 
But probably none are more 
serious or troublesome as stress 
corrosion in austenitic stainless 
steels.+ 

Perhaps someday metallurgi- 
cal and chemical modifications 
will produce a steel resistant to 
stress corrosion. But this doesn’t 
help you now. 

Does this mean austenitic stain- 
less can only be used under cer- 
tain arbitrary conditions where 
it’s thought stress corrosion will 
not take place? Certainly not. 
Contrary to much that has been 
published, there are some very 
real plant design and operating 
factors which can greatly reduce 
this attack. 
> Practical Aids—We will try 
here to point up some practical 
rules and principles covering 
flow conditions, rate of heating 
and cooling, handling of stain- 
less parts, which you can use to 
control this serious problem. 

The production or design man 
can rarely act on the sort of in- 
formation he usually has avail- 
able. Here are quoted a few ex- 
amples: “Transgranular cracks 


* Meet your author on p. 164. 

+ We will define stress corrosion as 
corrosion accelerated by stress, usually 
in the prenence of chlorides, that re- 
sults in cracking. 
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in stainless steel typical of those 
caused by chloride bearing solu- 
tions.” “Stress corrosion is or- 
dinarily associated with halides 
to the extent of more than 15 
ppm.” “One estimate of the 
threshold stress for columbium- 
stabilized stainless steel puts it 
below 10,000 psi. and possibly as 
low as 3,000 psi.” “Stress cor- 
rosion may be defined generally 
as the acceleration of corrosion 
damage by the application of 
static stress.” 

How do you insure that no- 
where do chlorides exceed 15 
ppm., or that the static stress 
stays below three or ten or X 
thousand psi. And how does the 
steel determine whether the 
stress is static or dynamic? 
> Villainous Halides—Chlrides 
are generally thought to be the 
most significant of the chemical 
agents that promote stress cor- 
rosion cracking in stainless steel. 
In fact the term “chloride 
stress corrosion” is often applied 
to a transgranular cracking fail- 
ure in the austenitic stainless 
types (almost without regard to 
what other circumstances may 
be involved). 
False Indicators — Undoubt- 
edly, the poor correlation often 
found between lakoratory tests 
and plant failures comes from 
the far greater complexity of 


conditions in the plant. Let’s 
first look at a service failure in 
plant equipment to see what 
might happen: 

A stainless steel automatic 
control valve was installed in a 
line which handles water con- 
taining minor amounts of sludge 
and sediment and two to five 
ppm. of chlorides. Operation 
was intermittent and in some 
units there was no flow for 
weeks at a time. A routine main- 
tenance inspection of the valves 
showed some to be badly pitted. 
Deposits scraped from the plugs 
and seats analyzed from 400 to 
2,000 ppm. of chlorides. The pH 
of this water was between 6 and 
7, but moistened litmus paper 
placed on the pitted areas slowly 
developed pink spots over the 
pits as the acid corrosion prod- 
ucts leached out. 

Periodic flushing will often 
correct this sort of corrosion 
trouble. 

This shows that the bulk con- 
centrations—pH, Cl content, etc. 
—are not at all indicative of con- 
ditions at the actual site of the 
pit or crack. And it’s another 
reason why failure occurs in a 
relatively small percentage of 
the total parts exposed to the 
same environment. 
> Poor Housekeeping—Another 
factor that can be very mislead- 
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Corrosion from boiling mineral acids? 


TEST“HAYNES’’ALLOYS 


The low corrosion rates on the test specimen indicate 
the remarkable resistance of HAYNEs alloys to mineral 
acids .. . even at the boiling point. These alloys 
reduce corrosion damage and product contamination 
from mineral acids at all temperatures. You will 

find, too, that they have outstanding resistance to 
chlorides, halogens, mixed acids, and alkalies. 


The penetration rates shown on the disks were obtained 
as a result of laboratory tests. How closely will they 
match up with data obtained under actual operating 
conditions? You can find out for sure by testing them. 


We'll be glad to send you samples. But to narrow 


down the number, we suggest you send us a letter 
outlining your corrosion problem. For full information HAYNES STELLITE COM A me v 


on HAYNES corrosion-resistant alloys, their 
Division of 
properties, forms, the corrosives they will resist, Union Carbide Corporation 
ask for a copy of our 104-page book. Kokomo, Indiana 


The terms “Haynes” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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ing is to associate the event of 
stress corrosion or pitting in a 
vessel or container with the ma- 
terial it is supposed to contain. 

We find cases of pitting, in 
stainless steel liquid containers 
(drums, etc.), that are attrib- 
uted to residues of tap water 
containing chlorides, or to im- 
pure steam or to incomplete 
cleaning and rinsing of the 
liquids normally shipped in the 
vessel. Perhaps these are fac- 
tors, but here again we are usu- 
ally confronted with a dozen or 
more of the same items that 
don’t pit under the same condi- 
tions. 

I once observed three con- 
struction workers having some 
lunch hour target practice in a 
plant. Target: the opening in a 
stainless steel drum. Ammuni- 
tion: Salt tablets. Any time 
such a vessel is left unsealed in 
places accessible to people, it is 
an invitation for them to deposit 
this sort of material. 
> Local Conditions Important 
—In correlating cracking fail- 
ures with stress, it’s again im- 
portant that local conditions be 
considered. 

When we read about stress 
corrosion cracking occurring at 
very low stresses—stress far be- 
low the yield point—these are 
macrostresses having little if 
any direct relation with what 
goes on at the micro-origin of 
the failure. 

The increase in mechanical 
properties of austenitic stainless 
steel following cold work is well 
known, but the ease with which 
annealed material can be work- 
hardened locally is often over- 
looked. In the first case, the in- 
creased hardness and strength 
are measurable by conventional 
means; but standard tensile, 
Rockwell hardness, and similar 
tests don’t reveal the shallow 
(but intense) hardening that 
can result from careless han- 
dling. 
>» Why Tubing Failures?—Heat 
exchanger tubing is probably 
one of the more critical applica- 
tions in which stainless steel is 
used. It’s also one of the serv- 
ices in which stress corrosion 
failures are frequently reported. 

This expensive item has been 
observed to be handled with no 
more care than would be given 
concrete reinforcing rods. The 
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result is badly scuffed, scratched 
or bent tubes in many cases. 
Sometimes when assembling the 
bundles, the holes through the 
baffle plates do not line up ex- 
actly so the tube will rotate as it 
is forced into the bundle through 
the successive baffles. The writer 
has inspected failed tubes where 
the pattern of stress corrosion 
pits and cracks lined up in a 
spiral pattern very suggestive of 
such practice. 

We suspect many of the fail- 
ures of this type originate in 
these “bruises” caused by con- 
tacts with other hard objects. 
Certainly most of the causative 
conditions often postulated are 
present: strained metal, residual 
tensile stress, reduced ductility 
and all in a localized pattern that 
seems to be characterized by its 
inconsistency. 
> Relief Techniques—Commer- 
cial tubular products are gener- 
ally furnished in the annealed 
condition unless cold drawn 
properties are specified. 

For the austenitic grades, a 
water quench from the anneal- 
ing temperature is given to hold 
carbides in solution and give 
maximum corrosion resistance. 
But, a rather severe straighten- 
ing operation must follow to re- 
move the quench distortion. This 
is done by Medart rolling. The 
product has significantly higher 
strength and hardness after this 
step than does fully annealed 
austenitic stainless steel. Elec- 
trolytic etching, or grinding, of 
mill straightened tubing reduces 
the frequency of stress corrosion 
cracking under test conditions. 
> Check Operating Conditions— 
We have seen stress corrosion 
cracking defined as the accelera- 
tion of corrosion by static stress. 
This has been adequately con- 
firmed to be possible in several 
excellent papers on the subject. 
But we doubt the authors meant 
to infer that this form of failure 
results only from this form of 
stress. 

A considerable number of case 
histories seem to reflect such 
thinking for we see “high inter- 
nal stresses from fabrication, 
forming, etc.” given as the cause 
even though in operation the 
equipment was transferring heat 
or was being heated and cooled 
under the most adverse circum- 
stances imaginable. Or the same 


diagnosis may be made where 
the part operated for a long 
period and then failed soon afte: 
someone raised production to 
150% of maximum design ¢a- 
pacity. 

The investigator must recog- 
nize that an increase in operat- 
ing rates means more steam or 
fuel, higher heating rates, more 
vibration and thus, more stress 
on the equipment. And here, 
again, the investigator doesn’t 
always get this sort of informa- 
tion from the operating people— 
even if he thinks to ask for it. 
> Consider Properties—Austen- 
itic stainless steels are excellent 
for high temperature applica- 
tions, and certainly they with- 
stand stresses very well. There 
are however, some properties of 
the material that need to be re- 
called. These are: its high ther- 
mal expansion, poor heat trans- 
fer, and the susceptibility to 
work hardening discussed previ- 
ously. The first two result in 
higher stresses in the equipment 
than would occur if a ferritic 
steel were used under the same 
conditions of heat transfer or 
temperature change. 

Designs that appear very con- 
servative when based on normal 
stresses at normal operating con- 
ditions may become badly over 
stressed if rates and frequencies 
of heating and cooling are not 
controlled carefully. 

There is also a danger of asso- 
ciating safe design with in- 
creased strength and rigidity; 
when thermal expansion is the 
factor, the stronger and stiffer 
structure will be the more highly 
stressed. Flexibility is what’s 
needed here. Only good design 
plus controlled operating condi- 
tions can achieve the proper bal- 
ance between this and the re- 
quired strength for pressure 
containment, etc. 
> What To Do—To reduce stre’s 
corrosion of stainless steel under 
plant operating conditions: 

¢ Follow established good de- 
sign practices in fabricating and 
assembling high temperature 
equipment for processing or test- 
ing. This means piping stress 
analyses in some detail. 

e Avoid dead ends and other 
traps where liquor and/or sedi- 
ment may stagnate. Where these 
are inevitable, provide a means 
of periodic flushing or process 
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Absolutely no maintenance costs 
in four years of tough chemical service 


This DURCO type F valve on the bottom outlet of 
an arsenic acid recovery tank has served Abbott 
Laboratories for four years with absolutely no main- 
tenance: dependable service that is hard to beat. 


DURCO type F valves with renewable Teflon 
sleeves are available in sizes from 44” thru 4” in 
stainless steel and a wide range of corrosion resist- 
ing alloys. These DURCO valves have proved their 
reliability in tough chemical services in thousands 
of applications since 1950. 


For dependability, insist upon DURCO. The 
DURCO type F valve will not stick or gall, re- 
quires no lubrication, has reverse-taper plug and 
simple adjustment to insure positive shut-off. 


Abbott Laboratories is one of the world’s leading 
manufacturers of pharmaceutical products. For 
nearly 70 years Abbott has been devoted to serving 
mankind through the preparation of standardized, 
dependable drugs including anesthetics, antibiotics, 
radio-pharmaceuticals, and nutritional products. 


DURCO TYPE F VALVES 


| CORROSION RESISTING 
ALLOYS & EQUIPMENT 


a product of 


THE DURIRON COMPANY, INC., Dayton 1, Ohio 


BRANCH OFFICES: Baltimore, Boston, Buffalo, Chicago, Cleveland, Detroit, Houston, Knoxville, 


Los Angeles, New York, Pensacola, Fla., Philadelphia, and Pittsburgh 


} 
| 
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CORROSION FORUM... 


flow periodically. For example, 
flush by-passes occasionally. 

e Avoid careless handling of 
tubing and other small parts that 
may be subject to high service 
stress. Thousands of dollars 
spent on carefully annealing the 
material may be wasted if it gets 
banged and dragged on hard sur- 
faces. A lot of stress corrosion 
failures originate in the result- 
ing work-hardened areas. 


¢ Don’t use cleaning agents 
that can double as pickling solu- 
tions on assemblies or sub-as- 
semblies of stainless steel. It 
doesn’t take much residua! hy- 
drochloric or hydrofluoric acid to 
cause corrosion later and it’s 
practically impossible to remove 
these completely from an assem- 
bled system of any complexity. 

¢ Don’t rush the heating and 
cooling of vessels or heating sec- 


tions made of stainless steel. 
Particularly watch strip heaters 
or other local contact types. They 
set up tremendous’ thermal 
stresses in the vessel wall if en- 
ergized too rapidly. 

Keep lagging on all high 
temperatures lines and fittings 
and keep it dry. Wet insulating 
materials do not insulate and 
they may be very corrosive to the 
metal they cover. 


250 


‘em max. temp. difference between vessel & charge 


New glassed steel 


200 
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Previous 
standard 
glassed steel 


150 


100 


250 300 


350 400 450 


Vessel operating temperature, F. 


Better Shock-Resistant Glass 


New glassed steel offers added resistance to thermal 
shock damage; extends use of glass-coated equipment. 


A new, tough glass with im- 
proved abrasion and _ thermal 
shock resistance has just been in- 
troduced by the Pfaudler Co., 
Rochester, N. Y. 

Called Glasteel 59, it is used to 
coat steel. The material as coated 
has 30% greater thermal shock 
resistance, 20% greater abrasion 
resistance, compared to standard 
glass. It costs about the same as 
the older glass. 

Pfaudler claims maximum al- 
lowable temperature difference, 
formally 200 F., is now 260 F., 
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where the vessel temperature is 
250 F. (see curves above). 
Actually Pfaudler engineers 
have not come up with a totally 
new glass composition. Instead 
they’ve developed additives 
which go into borosilicate glass. 
These additives reduce the num- 
ber and size of air bubbles al- 
ways present in glass after it’s 
coated on steel. Bubbles in stand- 
ard glass coats, are large and un- 
evenly distributed, become weak 
links in the glass structure and 
reduce shock resistance. The new 


glass still has bubbles, after it’s 
applied to steel, but they are 
small, evenly distributed and not 
as numerous. 

> Resists Corrosives—New ma- 
terial resists all acids except hy- 
drofluoric. It can be used with 
acids up to 325 F. without dam- 
age, and under certain condi- 
tions this can be extended to 
450 F. To alkalies, its resistance 
is about twice that of hard- 
glass labware. 

>How It Works — Thermal 
strength of any glassed steel de- 
pends on two factors: the base 
metal to which the glass is ap- 
plied, and the glass formula. 

The coefficient of thermal ex- 
pansion of glass is intentionally 
held at a lower value than that 
of the base steel. Then the glass 
layer is in compression after the 
system cools from firing. 

Glass is exceptionally strong 
under compressive stresses. It 
has a modulus of elasticity 4 that 
of steel, and it’s usually applied 
to a thickness about 1/10 of the 
base steel. This puts the glass 
in compression and stretches the 
steel as the composite cools. 

Amount of compression in the 
glass is approximately 30 times 
that of the steel tension so a 
high level of compressive stress 
remains in the glass. This cush- 
ion makes the finished product 
mechanically serviceable as long 
as other stresses do not take the 
glass out of compression. 

Resident compressive stress in 
glass gradually decreases as its 
temperature rises. So permissi- 
ble thermal shock tolerances de- 
pend upon the operating temper- 
ature of the vessel. 

Careful control of these fac- 
tors, plus the reduction in bubble 
formation, are key factors in the 
new glass. 
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UNDERWATER, UNDERGROUND— 
this hose loves its salt diet 


A large western salt company,* expanding its opera- 
tions, faced an unusual problem recently: How to eco- 
nomically and efficiently move brine solution across the 
600-ft. wide Napa River. 

So they turned to 16” U.S, Rubber Pilot® Pipe. 

Metal pipe could not be used because it would cor- 
rode quickly and because it lacked flexibility. But 
corrosion-resistant, flexible rubber Pilot Pipe has no 
trouble withstanding the salt water that has acid con- 
tent with a PH ranging from 2.8 to 3.5. Moreover, it is 


Mechanical Goods Division 


flexible enough to follow the contour of the river bot- 
tom on which it lies and to handle any shifting due to 
river currents. Its sturdy cover is unaffected by both 
river silt and exposure to weathering (where it comes 
out of thewvater on either side of the river). 

You'll find U.S. Pilot Pipe at work in a wide range of 
industries, in a wide variety of demanding uses. It’s 
available to you at your “U.S.” Distributor, at “U.S.” 
Branch Offices, or write us at Rockefeller Center, New 
York 20, N. Y. In Canada, Dominion Rubber Co., Ltd. 

#Leslie Salt Co., Newark, Calif. 


See things you never saw before. Visit U.S. Rubber’s New Exhibit Hall, Rockefeller Center, N. Y. 


CHEMICAL ENGINEERING—July 28, 1958 


145 


4g 
. a / z i 
| 
is 
7 | 
| = 


How 99.999992% pure 


Rinsing a transistor after solder- 
ing. Lansdale Tube Co., Lansdale, 
Pa., a division of Philco Corp. 


rinse water 


helps make Philco transistors last longer 


Tiny transistors are the heart of the 
electronic circuits in military radar, 
computers, the radios in our satel- 
lites, 

But . . . infinitesimally small, un- 
measurable amounts of impurities 
on the surface of a transistor can 
greatly affect both its performance 


 Demineralizing process water 
removes most 
turbidity, hardness and iron. 


a Anthracite filter removes re- Oo 


maining suspended matter. 
Activated carbon filter re- 
moves color and dissolved 
erganic matter. Cation, an- 
_ jon and mixed bed units re- 
duce dissolved solids to 
minimum. Polishing filter re- 
moves traces of suspended 
matter. 


ANTHRACITE 
FILTER 


and its life . . . may even send it to 
the reject pile. 

That's why water for grinding 
and lapping the basic germanium 
or silicon and for etching, plating 
and rinsing transistors must be as 
pure as is practically possible. 

The Permutit equipment (be- 


POLISHING 
FILTER 
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low) at Lansdale Tube Co. removes 
final traces of turbidity from city 
water, then reduces the mineral im- 
purities from 168 parts down to 
1/12 of one part per million! That’s 
99.999992% pure! 

High-grade water solves quality- 
control problems in many industries 
.. . in finishing, plating, chemical 
solutions and reactions. We'd like to 
discuss it with you. Address: The 
Permutit Company, Dept. CE-78, 
50 West 44th Street, New York 36, 
N. Y. or Permutit Company of Can- 
ada, Ltd., Toronto 1, Ont. 


rhymes with “compute it” 
a division of PFAUDLER PERMUTIT INC, 
Water Conditioning 
lon Exchange « Industrial Waste Treatment 
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Air Reduction Co.’s new $9- 
million liquid oxygen, nitrogen 
and argon plant at South Acton, 
Mass., was recently dedicated, 
is now producing at a 75-ton/ 
day clip. Large consumer of 
plant’s output will be the fast- 
growing electronics industry: 
Germanium and silicon crystals 
used in transistors are grown in 
inert atmosphere of argon or 
nitrogen. 


Dow has placed a new glycerine 
plant on stream at Freeport, 
Tex., doubling capacity for 
synthetic, 96% USP and 
99.5% USP grades. Secret 
processes developed by the 

’ Texas Div. used in new plant 
yields purer glycerines than 
their previous counterparts. 


Wyandotte Chemicals’ ethylene 
oxide-glycol plant has been 
swung on stream at firm’s 
Geismar, La., works; first 

half of a 300-ton/day chlo- 


FIRMS IN THE NEWS | 
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New Airco Plant to Help Spawn Transistors 


rine and 330-ton/day caustic 
soda plant is well underway 
and is scheduled to go on 
stream in first quarter of 
1959. Geismar works marks 
firm’s first sizable invest- 
ment outside of Michigan and 
will total $37 million. 


AFN, Inc., has started opera- 
tion of a high-energy boron 
fuel pilot plant for the Air 
Force at the Henderson, Nev., 
plant of American Potash & 
Chemical Corp. AFN is owned 
jointly by American Potash, 
Food Machinery & Chemical 
Corp. and National Distillers. 


Allied Chemical’s productive 
capacity for its A-C polyethy- 
lene resin used in plastic pipe 
has been “substantially in- 
creased” at company’s Tona- 
wanda, N. Y., plant. Allied 
says expansion will now 
make it possible to offer the 

resin to entire pipe industry. 


“Don’t worry professor, this 
tribe would rather dance 
than eat and our radio 
battery was made with 

Mallinckrodt Mercurials.” 


MALLINCKRODT CHEMICAL WORKS 
ST. LOUIS 


NEW YORK MONTREAL 
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Gs depolarizer in certain” 
atalyst nm the manufa cture 
in the treatment of seed potatoes. be 
-Mercuric oxide is used as an 
_anti-fouling agent in marine paints. 
__ Your process problems invo = 
high standards of purfy,:call'a 
YOU might be 


“I think I’ve found 
the leak, chief!’ 


Ace chemical- 
resistant rubber- 
lined steel pipe 
best for hig 

pressure, big 
sizes, or abra- 
sives. Pipe, fit- 


A safer way 
to stick 
your neck out 


Good equipment costs so little more, 

it pays to stick your neck out and WE pump. Ca- 
ask for it. If the boss is cost con- —- Py 
scious you'll get it. He too knows ee y protected 


Highly efficient 


t lity, 
the dollars lost by corrosion and eB ae pos 
contamination. You're always safe = rubber 


when you specify Ace piping, valves, i 
pumps and tanks. he 


Variety and qual- 
ity to match any 
plastic piping. 


Design assist- Riviclor PVC, 


Stauffer Chemical’s 


FIRMS .. . 


Consoli- 
dated Chemical Industries 
Div. has just brought an an- 
hydrous HCl] plant on stream 
at Fort Worth, Tex. New fa- 
cilities, producing a 99.5% 
product, will supply petrol- 
eum refineries and chemical 
makers in the South, Midwest 
and East. 


West Virginia Pulp & Paper Co. 


is now in production at a new 
multiwall and grocery bag 
manufacturing plant at Tor- 
rance, Calif. This is first of 
firm’s operations to be estab- 
lished west of the Rockies. 


Pittsburgh Plate Glass has 


started up new production fa- 
cilities for its recently intro- 
duced line of polyester resins 
for urethane foam at the 

' Ditzler Color Div. at Detroit, 
Mich. Firm has also dedi- 
cated its new mile-long glass 
plate factory at Cumberland, 
Md., erected at a cost in ex- 
cess of $34-million. 


Linde has erected a new 65- 


ton/yr. oxygen producing 
plant at the eastern end of 
the Mesabi Range to supply 
mining pits at Minnesota’s 
largest taconite plant. Oxy- 
gen will be used in jet-pierc- 
ing operations—a new proc- 
ess for drilling taconite by 
using oxygen-kerosene jet 
flame. 


American Enka Corp., as a ma- 


jor step in its expansion pro- 
gram, has started production 
of nylon in a new multimil- 
lion-dollar plant at Enka, 
N. C. When in full produc- 
tion, Enka’s production of 


ance and facili- 
ties for molding 
special fittings, 
pump parts, etc., 
of plastics or 
hard rubber. 
Also large hand- 


Ace-Ite rubber- 
plastic, Parian 
poly, Ace Saran, 
Tempron high 
temperature 
nitrile, hard rub- 
ber-lined steel. 


fine denier nylon textile yarns 
will be nearly tripled. 


Abbott Laboratories has broken 
ground at North Chicago, II1., 
for a major research center 


fabricating fa- 
‘iti ting 


ACE processing equipment of rubber ee 


AMERICAN HARD RUBBER COMPANY J 
DIVISION OF AMERACE CORPORATION a 


Ace Road * Butler, New Jersey 


addition, largest project in 
firm’s 70-yr. history. Eight- 
story glass and steel struc- 
ture will more than double 
space available for phar- 
maceutical research and de- 
velopment. F 


-—-------- 


Air Products has placed a new 
oxygen-generating plant on 
stream at Phoenix Iron & 
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Steel Co., Phoenixville, Pa. 
Unit can produce 7.5 million 
cu. ft./mo. high-purity oxy- 
gen for surface preparation 
of ingots used in seamless 
tube and pipe mill. 


General Carbon & Chemical Co. 
is increasing capacity for 
electrode-grade carbon by 720 
tons/day with the addition 
of two 180-ft. petroleum-coke 
calcining kilns at Robinson, 
Ill. Photo shows raw material 
bins under construction at 
feed end of kilns. 


Union Carbide Chemicals is re- 
vising construction timetable 
for several projects: Con- 
struction is about to start on 
a new technical service labo- 
ratory near Tarrytown, N. Y., 
that had been deferred in 
February pending further 
study. Firm is also restudy- 
ing plans for expansion of 
ethylene oxide and ethanol 
facilities—petrochemical 
plant at Putnam, W. Va., 
scheduled to be completed 
early in 1960, will be delayed 
pending outcome. 


Sierracin Corp., Burbank, Calif., 
. has added a third plant for 
production of company’s new 
transparent, electrically con- 
ductive coating. Building sup- 
plies additional 12,000 sq. ft. 
manufacturing space. 


West Branch Refineries has 
placed a new 1,150-bbl./day 
Houdriformer in operation at 
firm’s West Branch, Mich., re- 
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PLASTIC 


Why 


no picture: 


There are scores of brands of plastic 
pipe on the market ...made of a dozen 
different kinds of materials. Most of it 
is labeled “corrosion-resistant” but the 
results may be good, bad or indifferent 
depending on your choice. A picture 
is no help. Here’s what to look for 
instead: 

The universal material?No 
such thing. No one plastic can handle 
all liquids and gases...no one has all 
the physical properties required of a 
truly universal pipe. Closest to it are 
Ace Riviclor (Rigid PVC) and Ace-Ite 
(rubber-plastic bleud). The former is 
a little better on chemical resistance, 
the latter is a little better on impact 
strength and heat resistance. Both same 
price. 

Are plastics strong 
enough? Thousands of chemical 
plants say “yes”. Pipe is now available 
in several wall thicknesses... in flexible 
tube sizes (Ace-Flex clear transparent), 
up through gas-tubing sizes (Ace-Ite 
and Ace Riviclor), through flexible 
Supplex polyethylene pipe, and Sched- 
ules 40 and 80 rigid plastic pipe for 
pressures up to 490 psi. 

Above that, there’s Ace rubber-lined 
steel pipe. And don’t forget Ace soft- 
rubber-lined pipe for resistance to 
abrasion. 


20 valuable 
properties, che 


WITH 
PICTURE? 


..comparable 
mical resistance, costs, 
etc. of 11 plastics and rubber materials 
Write today for Bulletin CE-50. a 


PIPE 


Because almost all plastic pipe looks the same. You 
know yourself that looks can be mighty deceiving, and 
piping that goes wrong can be mighty expensive. 

A picture means nothing... but... 


Where do | use it?Forcorro- 
sive chemicals and gases of all types. 
The only ones that are difficult are cer- 
tain solvents and chlorinated aromatic 
hydrocarbons, and if you’re careful to 
pick the right one of the many Ace 
materials, you can even handle most 
of these tough corrosives. Use plastics, 
too, for water lines, gas lines, electrical 
conduit, etc., or any lines where the 
pipe passes through corrosive vapors 
or damp areas, or goes underground. 


is there a plastic for hot 
corrosives? Yes, Ace Tempron, 
which is good to 275 deg. F. with most 
chemicals. Stays chemical resistant, 
strong, and rigid where other plastics 
may be attacked or may sag. 


How can i dodge "trial and 
error’? Go to a company that has 
no axe to grind. We, for instance, make 
no less than nine different kinds of pipe 
... With fittings and valves to match... 
and give you thoroughly unbiased 
advice backed by 100 years of expe- 
rience and prices as low as you'll find 
anywhere. 


AMERICAN HARD RUBBER COMPANY 
Division of Amerace Corporation 
ACE ROAD BUTLER, NEW JERSEY 
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“WE WERE FACED WITH AN OBSOLETE 
CENTRAL BOILER ROOM AND 
DETERIORATING TRANSMISSION LINES” 


This well known chemical company hod a 
sprawling plant with long ission lines and 

d ion problems. Fi ing steam 
needs throughout the plant made steam produc- 
tion a problem. The ordinary boiler had to be 
kept at full pressure all day... fired oll night. 
Seven Clayton Generators i located 
now provide just the right amount of steam— 
when and where needed. They are shut down 
ot night. These seven Clayton generators 
instolled cost less than the cost-of new trans- 
mission lines. 


“OUR STEAM NEEDS FLUCTUATED 
CONTINUOUSLY. WE DIDN'T NEED 
COSTLY FULL TIME STEAM!” 


J This small metal working plant had a boiler that 
required a 24-hour fire and a man to watch it. 
Steam requi a 4 iderably 
wasting both fuel ond steom. A Clayton 
replaced this obsolete boiler to produce only 
the right amount of steam when needed ...auto- 
matically, Since it’s fired only for the shift, fuel 
savings ore considerable and o fyll time man is 
not required. 


SOLVED 
THREE 


different 
STEAM 
PROBLEMS! 


These actual case histories 
represent only a few of the 
reasons why smart business 
men buy Clayton Steam 
Generators. Basically the 
story is more steam at less 
cost in only one fourth the 
space occupied by ordinary 
steam boilers. They cost less 
to install too...no stacks to 
erect, no walls to knock out, 
lower rigging expense and 
lower hauling costs. The 
secret of Clayton’s higher 
efficiency is controlled circu- 
lation—no space consuming 
Straight tubes, but instead, a 
principle of using a coil with- 
out fired vessels ...easier to 
operate and maintain. From 
a cold start, Claytons pro- 
duce steam in 3 minutes. Let 
a Clayton representative give 
you the complete facts. 


“IT WAS HOPELESS! WE NEEDED 
MORE STEAM AND WE DIDN'T 
HAVE ROOM FOR IT!” 


Alcon Laboratories, Fort Worth, 


H. K. Porter Co.’s Refractories 


United Refining is starting con- 


MERGERS & 
ACQUISITIONS 


Aluminum Company of America 


FIRMS... 


finery for production of high- 
octane fuels from Canadian 
and Michigan naphthas. 


Tex., manufacturer of rhino- 
logic and sterile ophthalmic 
pharmaceuticals, has started 
construction on the first unit 
of a $1-million group of build- 
ings; new unit will house 
manufacturing and shipping 
facilities. 


Div. has boosted production 
capacity for silica brick by 
more than 50% with installa- 
tion of a new production unit 
at Canon City, Colo. 


struction on a new crude unit 
that will bring capacity of its 
Warren, Pa., refinery up from 
8,000 bb!./day to 15,000 bbl./ 
day. New unit is part of a 
$1.5-million plant revamping. 


announces plans to start pro- 
duction this fall in two new 
potlines at its Massena, N. Y., 
works, completing the first 
phase of a multimillion-dollar 
modernization and expansion 
program at this location. Two 
new potlines will supply an 


EXCLUSIVE! 


Compare Clayton's 
5-year published 
coil warranty cov- 


ering material and 
Sabor. 


Here was o well known beverage syrup com- 
pony located in “midtown” squeezed in 
between buildings on all sides. To meet its addi- 
tional steam needs, it went in only one direction 
up! Since a Clayton produces the same 
mount of steam in only one fourth the space 
and weighs only a fraction as much as an ordi- 
nary boiler, it was relatively simple to put two 
Clayton steam generators on the roof! The 


additional 72 million lb./yr. 
aluminum, 


American-Marietta, planning 
further expansion in chemical 
field, has signed an acquisi- 
tion agreement for assets and 
business of Southern Dye- 
stuff Corp. of Charlotte, N.C. 
Sodyeco’s principal business 
is supplying vat, sulfur and 
pigment dyes to manufac- 
turers of cotton and other 


Name 


i lon 
Sirs: MANUFACTURING COMPANY 


Please send us more information on Clayton Steam 
Generators. 


Addre 


City Zone... State 
We use steam for 


Send to: Clayton Manufacturing 
409 N. Temple City Blvd. 
El Monie, California 


Company 


cellulosic fabrics. 


Morningstar-Paisley, New York, 
N. Y., has acquired Thurston 
& Braidich, importer and 
processor of water-soluble 
gums, for an_ undisclosed 
amount. All manufacturing 
operations will be moved to 
Morningstar’s recently com- 
pleted gum processing plant 


at Hawthorne, N. J. 
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Gordon Research Conference, Elas- 
tomers, Colby Junior College. 
Aug. 4-8 New London, N. H. 


Gordon Research Conference, Radi- 
ation Chemistry, New Hampton 
School. 
Aug. 4-8 New Hampton, N. H. 

Western Packaging and Materials 
Handling Exposition, San Fran- 


cisco Civic Auditorium. 
Aug. 11-13 San Francisco, Calif. 


Gordon Research Conference, Chem- 
istry and Physics of Metals, Kim- 
ball Union Academy. 
Aug. 11-15 Meriden, N. H. 


American Institute of Chemical 
Engineers-American Society of 
Mechanical Engineers, Second Na- 
tional Heat-Transfer Conference, 
Edgewater Beach Hotel. 

Aug. 18-21 Evanston, Ill. 


Gordon Research Conference, Inor- 
ganic Chemistry, New Hampton 
School. 

Aug. 18-22 New Hampton, N. H. 

Gordon Research Conference, Chem- 
istry of Adhesives, New Hampton 


School. 

Aug. 25-29 New Hampton, N. H. 
The Combustion Institute, 7th in- 

ternational symposium, Oxford 


University. 
Aug. 28-Sept. 3 Oxford, England 
Second International Conference on 
the Peaceful Uses of Atomic En- 
ergy, sponsored by the United 


Nations. 

Sept. 1-13 Geneva, Switzerland 
Cryogenic En ring Conference, 

Massachusetts Institute of Tech- 

nology. 

Sept. 3-5 Cambridge, Mass. 


Federation of Belgian Chemical In- 
dustries, 3lst International Con- 
ess of Industrial Chemistry. 

ept. 7-20 Liege, Belgium 


American Chemical Society, 10th 
national chemical exposition, In- 
ternational Amphitheatre. 

Sept. 9-12 Chicago, Ill. 


Technical Assn. of the Pulp and 
Paper Industry, 3rd International 
Mechanical Pulping Conference, 
Chateau Frontenac. 

Sept. 10-12 Quebec, Que. 


American Assn. of Textile Chemists 
and Colorists, Delaware Valley 


Section meeting. 
Sept. 12 Wilmington, Del. 


Society of Plastics Engineers, Tech- 
nical conference, St. Clair Inn. 
Sept. 12 St. Clair, Mich. 


The Society of Chemical Industry, 
travelling conference to view 
Canadian industry, starts at Cha- 
teau Frontenac. 

Sept. 11-23 Quebec, Que. 


Instrument Society of America, 
13th annual Instrument-Automa- 
tion conference, Convention Hall. 
Sept. 15-19 Philadelphia, Pa. 
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NO. 2 OF A SERIES 


RECIRCULATION MAY BE KEY TO 
FUTURE GROWTH OF CHEMICAL 
AND INDUSTRIAL PROCESSES 


How much water do you need to make: 
a ton of steel? a ton of synthetic rubber? 
a ton of bromine? a barrel of beer? 


These are not empty questions. They 
point to a critical problem which con- 
fronts management today in its plans for 
tomorrow. It is more critical than most 
of us realize... for industry today uses as 
much water as all other users. 


Industry’s Needs in 1975 


Water is vital for chemical and industrial 
growth. By 1975, industry will require 
215 billions of gallons daily. That is a 
100% increase over our current indus- 
trial consumption ...more than we cur- 
rently consume for all uses combined. 


Competing for this water will be irriga- 
tion farmers and the general public. Their 
combined needs by 1975 will be up 40 bil- 
lion gallons a day... possibly even more. 


What is the Supply Picture 


More than 40% of the communities in the 
United States already have a critical water 
supply problem. Yet, to meet the 1975 
needs, our supply must be expanded by 
50%, at an estimated cost of $50 billion. 


Indications are that industry is going to 
have to bear its part of this cost. Certain 
communities are already moving to place 
flat water rates on all users... regardless 
of the volume used. Other groups are 
demanding a national water policy with 
full Federal Government regulation of 
natural sources. 


Chemical Industry’s Stake 


Shortage of water can be a most serious 
threat to the expansion hopes of the chem- 
ical industry. A glance at the following 
table shows why. You need approximately: 


20,800 tons of water per ton of Bromine 


2500." 
208” " " " " Smokeless powder 


While process refinements may be able 
to reduce slightly the amount of water 
needed for each product, the gains will 
be minor. 


Difference Between 
Use and Consumption 


This is best illustrated by the water 
needed to make a ton of steel. The indus- 
trial average is 65,000 gallons (271 tons). 
In the past, 65,000 gallons of water 
flowed out of a river through the steel 
mill and back into the river again for 
each ton of steel made. In this case, use 
and consumption are one and the same 
thing. 


On the west coast, a large steel mill now 
requires only 1,100 gallons of makeup 
for each ton of steel produced. This steel 
mill has its own recirculation system 
which holds several million gallons of 
water. 


This water is recirculated at a rate equal 
to 65,000 gallons per ton of steel pro- 
duced. The only water consumed is that 
lost due to evaporation or through leak- 
age. Thus, net consumption has 
reduced to 1,100 gallons. 


Two Bulletins Available 


One of the most important pieces of 
equipment in a recirculation system is a 
filter. Where high quality process water 
is needed, diatomite filters will provide 
an effluent second only to distilled water. 
Bulletin 651, released by the R. P. Adams 
Company, Inc., 507 E. Park Drive, Buffalo 
17, N.Y., covers this type of industrial 
water filter. 


A second publication, Bulletin 909, covers 
an Automatic Water Filter which is 
frequently used in recirculation systems 
where the water is used for less critical 
applications. This bulletin is also avail- 
able on request from the R. P. Adams 
Company at the above address. 


By the way, it takes almost two tons of 
water to brew a barrel of beer. 


CONSERVE WATER, OUR MOST VALUABLE NATURAL RESOURCE 


- R.P. ADAMS COMPANY, INC. 
pers 507 E. PARK DRIVE 
oa BUFFALO 17, NEW YORK 


= We have a problem involving liquid filtration. Ask your local representative to call on us. 
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Capacities from 
17 to 500 cfm, 


... THE MICROVAC vacuum PUMP 


SLIM .. . the vertical design of the Microvac 
saves valuable floor space. TRIM .. . the com- 
pact appearance of the Microvac reflects the 
sensible approach to modern, integrated con- 
struction. EFFICIENT .. . over its entire pres- 
sure range, the Microvac affords top operating 
performance. 


Add these exclusive features to everything you 
normally expect in a good vacuum pump... and 
it’s easy to understand why so many more com- 
panies are using the Microvac. Call your nearest 
Stokes office for information specifically related 
to your requirements. 


Vacuum Equipment Division 
F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 
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NEW EQUIPMENT .. . 


- (Continued from p. 80) 


the operators via alarm, or 
automatically operate control 
switches. 

Roto-Guard consists essen- 
tially of a pump that forces a 
fluid against a diaphragm con- 
trolling an _ on-off electric 
switch. Designed for direct 
coupling with 10- to 150-rpm. 
machinery shafts, or via reduc- 
tion gears for higher speeds.— 
Bin-Dicator Co. 13946-42 
Kercheval Ave., Detroit 15, 
Mich. 80E 


Vibrating Feeder 


Ideal for applications in- 
volving limited headroom. 


For high-tonnage feeding of 
bulk materials, including lumps 
up to 36 in. dia. the new 
Link-Belt feeder utilizes two 
counter-rotating eccentric 
shafts to produce a high-inten- 
sity straight-line stroke, rang- 
ing in amplitude from } to 4 in. 
Vibrator speed (900 cps. max.), 
material depth and trajectory 
are all adjustable. 

Available in a wide size range 
to suit various installations, the 
feeder can be floor-supported 
or suspended from cables. Ac- 
cessories include  dust-tight 
covers, scalping decks and 
grizzly sections.—Link-Belt Co., 
Dept. PR., Prudential Plaza, 
Chicago, Ill. 152A 


Shipping Container 


Fiber drum for shipping 
handles most liquids. 


The Perma-Plex container for 
shipping liquids combines the 
strength of steel, light weight 
of fiber and protective charac- 
teristics of polyethylene, ac- 
cording to the manufacturer. 
Packed product contacts neither 
metal nor fiber. 

Perma-Plex consists of a 
semi-rigid polyethylene insert 
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within a 10-ply, Kraft-paper 
drum. A polyethylene disk also 
lines the interior of the steel 
cover. Low in cost, the drums 
are available in 30- and 55-gal. 
sizes.—Permafiber Drum Div., 
National Steel Container Corp., 
Chicago, 152B 


Prefabricated Boiler 


Puts out up to 400,000 Ib./ 
hr. of steam. 


Developed for process, power 
or heating steam, the new PFI 
Boiler is available for pressures 
up to 1,150 psi., and tempera- 
tures to 900 F. Pressurized- 
furnace design results in high 
efficiency and elimination of 
induced-draft fans. 

The unit features prefabri- 
eated construction, which uti- 
lizes welded, tubular’ wall 
panels. Elimination of internal 
closure refractory minimizes 
maintenance. The PFI Boiler 
will burn either oil, gas or a 
combination of the two fuels.— 
Babcock & Wilcox Co., 161 East 
42nd St., New York 153A 


Indieating Controller 


Low-cost unit features 
high-price refinements. 


Designed primarily for tem- 
perature or pressure control, 
but adaptable to other process 

, variables, the new Pilot is 
available to meet industrial 
needs for a compact, low-cost 
pneumatic controller. It can 
provide two-position control 

and also wide-band propor- 
tional control, with or without 
automatic reset or rate action. 

Accuracy of indication is 1% 
in the middle half of scale, 14% 


CuemicaL ENGINEERING—July 28, 1958 


tamination- free 


Compressors 


Now exclusively distrib 
by the American Instru 

solutely no 

Outstanding Features’ gases are 


ie fluid; 
as and hydraulic 
hydraulically-pulsed diaphragm 


se 
ressors lend them 
when control 1s by pre 


compression to 
its can apply additiona 
from commercial bottles 


i fficiently wi 
Units operate € 
sure, without need for pre 


sion vessels. 
Pressures avail 


s.c.f.m. 
omplete informa 

Bulletin 4071-C 

furnished upon reques 


ssure reducers 


CORBLIN Diaphragm Type 


uted in the U.S.A. 
ment Co., Inc. 


contact be- 
compressed 


Ives to easy 
ssure switch 


th fluctuating input pres- 


to 60 
able to 15,000 psi—eapacities 


DIOXIDE 


atic op- 


gas taken 


or expan- 


AMERICAN 


CoO., INC. 


8030 Georsia Ave., Silver Spring, 


& 
‘2 
mpression — a pes of gases: 
_ CAR 
MONOXIDE 
FLUORINE 
AR 
HELIUM 
. J » 
OXYGEN 
153 J 
53 


No other valve 
handies a wider range 
quids and gases than... 


ACIDS 
ABRASIVES 
ALKALIES 
Vaive Materials 
PETROLEUM Stainless 
CHEMICALS Aluminum \ through 
Bronze 
WATER Steel 
AIR P.V.C. throught 
“Teflon” or synthetic rel 


HIGH VACUUM 
DRY POWDER 
COMPRESSED GASES 


Available with pneumd 
and electric operators 


SOLVENTS Franchised Distributors In All K 
SLURRIES Purchasing Agents — Comple 
bury Double Seal Ball Valve 
SEMI-SOLIDS Should Be In Your Files. Ask 
Fill ovt coupon for Jamesbury 
823:1 or distributor service. 
Name Title 
Company 
Address... 
State 


(-] Jamesbury Literature [_] Distributor Service 
JAMESBURY CORP., .. NEW STREET, WORCESTER, MASS. 
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for the remainder. Sensitivity 
is less than 0.1% of full scale at 
100% proportional band.—U.S. 
Gauge Div., American Machine 
& Metals, Inc., Sellersville 31, 
Pa. 153B 


Warning Horn 


Provides added safety dur- 
ing hazardous work. 


Prior to entry into confined 
hazard areas for cleaning or re- 
pair, personnel can give them- 
selves an additional measure of 
protection by setting the tim- 
ing mechanism of the Falcon 
portable horn. In the event of 
any incapacitation, a released 
charge of Freon activates a 
powerful diaphragm horn to 
alert other personnel in the 
area that the safe exposure 
time has been exceeded. 

Entirely safe for hazardous 
vapor areas, the non-electric 
horn can also be used to assure 
timely shutoff of equipment: A 
locking device inactivates the 
unit when not in use.—Falcon 
Alarm Co., Inc., 243 Broad St., 
Summit, N. J. 154A 


Corrosion control device for 
water systems consists of a 
container holding a_ solid 
chemical inhibitor. Placed in 
process equipment, it catches 
a small quantity of water, 
which dissolves a controlled 
amount of the inhibitor, and 
then releases the water to 
join the bulk of the stream.— 
Water Service Laboratories, 
Inc., 615 West 131st St., New 
York 27, N. Y. 154B 
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PUREST WATER 
AUTOMATICALLY 


Barnstead Still 

is SELF-STARTING 
SELF-STOPPING 
SELF-FLUSHING 


It’s the most reliable, efficient, and 
completely automatic method of pro- 
ducing distilled water . . . no human 
attention needed. Self-Starting, Self- 
Stopping, and Self-Flushing controls 
automatically guarantee a steady sup- 
ply of distilled water of the highest 
purity. Catalog “G” provides complete 
description. 


AUTOMATIC PURITY 
RONTROL 


The Barnstead Puromatic Controller 
automatically tests each drop of dis- 
tillate from the Still and permits only 
distilled water of a _ predetermined 
purity to enter the storage tank. 
Another Barnstead exclusive feature. 


Write for 


PURE WATER CATALOGS 


Catalog “G” 
Barnstead Water Still 


O Catalog 127-A 
Barnstead Demineralizers 


arnstead 


STILL & STERILIZER CO. Inc. 


BOSTON NEW YORK CLEVELAND 
JAmaica Kingsbridge ACademy 
4-3100 8-1557 6-6622 
CHICAGO PHILADELPHIA LOS ANGELES 
MUlberry LOcust RYan 
5-81 8-1796 1-6663 
JOHNSON CITY SAN FRANCISCO CHATTANOOGA 
3113 TEmplebar 6-5863 


4 Lanesville Tasnce” Boston 31, Mass. 
FIRST IN PURE WATER SINCE 1878 
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Floating Roof 


Plastic cover reduces evap- 
oration losses. 

A Hamondflote tank cover 
is claimed to be capable of re- 
ducing evaporation losses for 
tank-stored volatile liquids by 
at least 90%. According to the 
manufacturer, the rigid foam- 
plastic floating roof will pay for 
itself within several months of 
service. 

Because it prevents product 
exposure to air, the polyisccy- 
anate cover offers the addi- 
tional advantages of safety and 
product stability. Hamond- 
flote covers, available for tanks 
up to 20 ft. in diameter, are re- 
sistant to all hydrocarbons, 
water and most chemicals. Sup- 
plied in radial segments for 
do-it-yourself installation.— 
Hammond Iron Works, 744 
Broad St., Newark 2, N. J. 155A 


BRIEFS 


» Liquid coolers for winter and 
summer operation use en- 
closed modulating dampers 
that vary air flow to maintain 
temperature control—even in 
freezing weather. Capacities 
to 18-million Btu./hr.—Nia- 
gara Blower Co., 405 Lexing- 
ton Ave., New York 155B 


Tracing material known as 
Duratrace is claimed to be 
superior for engineering 
drawings and type-on mas- 
ters. The unique surface on 
a transparent Mylar base ac- 
cepts up to 6H pencil. Cost 
is 15-20% lower than iracing 
cloth.—Ozalid Div., General 
Aniline & Film Corp., John- 
son City, N. Y. 155C 


MAKING BETTER PRODUCTS 


THE LEGENDARY FIREBIRD, the Phoenix, rose young 
and strong again and again from flames .. . This is 
the Norton Firebird — symbol for the exciting new 
fused materials made in Norton’s electric furnaces. 


ectrochemicals 
of the firebird 


New booklet on 


BORON 


Compounds 
and other 


electrochemicals 


Born in flames, like the legendary 
Phoenix, Norton electrochemicals gain 
new power to perform new wonders. In 
Norton electric furnaces they are trans- 
formed into new high-purity compounds 
of tremendous importance. 

A quarter century ago, Norton began 
developing stable boron compounds — 
such as NORBIDE* boron carbide — and 
now provides boron as the carbide, the 
nitride, and as various borides. 

The increasing Norton variety of boron- 
rich compounds, including intermediates 
for chemical processing and additives for 
metal alloying, may be the answer to one 
of your current production problems. 
Write for this new booklet, describing 
Norton electrochemical development of 
boron compounds and other raw mate- 
rials. NORTON COMPANY, Electro-Chemical 
Division, 846 New Bond St., Worcester 6, 
Massachusetts. 


*Trade-Mark Reg. U. S, Pat. Off. and Foreign Countries 


ELECTROCHEMICALS 


GIPTS OF THE FIREBIRD: compounds of silicon 
zirconium boron aluminum magnesium 
titanium « chromium . . . including many borides 
carbides « nitrides « oxides. 


MAKE 
YOUR PRODUCTS BETTER 
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Richardson Scales conform to U.S. Weights and Measures H-44 for your protection. 


are important to you... 
_in terms of profit and loss 


In your receiving department. Are you getting all the raw 
material you are paying for? Or are you paying for some lost in 
transit? With a Richardson Scale you know ... and you only 
pay for what you actually receive. 


In profit control. Weight “give-away,” particularly of expensive 
ingredients in batching, can spell the difference between a profit- 
making operation and a losing one. Richardson Bulk Scales, accu- 
rate to + 1 to 3 oz. can eliminate this problem, can help you 
make a better product at lower cost. 


In your cost accounting department. With printed tickets 
showing the actual amounts received and delivered, cost control 
is no problem. Quickly and accurately you can plot your costs, 
with the weight tickets always available for double-checking or 
adjusting prices. 


In batch proportioning and quality control. With Richardson 
Bulk Scales you eliminate costly errors in batching and delivery 
of various ingredients. Desired proportions are automatically 
maintained through thousands of hours of exactly repetitive 
operation. Not only is the result faster production, but produc- 
tion of consistent quality. 


And... 


in service. Only Richardson maintains a nationwide network of 
sales and service facilities, ready to be of assistance to you— 
usually within 24 hours. @ 1399 
For more information on Richardson Bulk Scales ‘ 
write today to 


: MATERIALS HANDLING BY WEIGHT SINCE 1902 


RICHARDSON SCALE COMPANY °« CLIFTON, NEW JERSEY 


Sales and Service Branches in Principal Cities 
Also manufactured in Europe to U.S. standards 


, Bulk Scales 


SCALE MANUFACTURERS ASSOCIATION, (NC. 


NEW EQUIPMENT. . . 


Vacuum dryer, of jacketed con- 
ical design, features improved 
loading hatch, discharge 
valve, gear motor drive, 
jacket heating connection and 
temperature control.—J. P. 
Devine Mfg. Co., Pittsburgh 
1; Pa. 156A 


Pneumatic relay, which com- 
bines two or more signals by 
multiplication, division, addi- 
tion or subtraction, is well 
suited to the ratioing of two 
flows, or pressure-tempera- 
ture compensation, during 
measurement. — Bailey Meter 
Co., 1050 Ivanhoe Rd., Cleve- 
land 10, Ohio. 156B 


Industrial gloves made of Tef- 
lon are completely impervious 
to strong acids and solvents. 
Available in 12- and 16-in. 
styles.—Surety Rubber Co., 
Carrollton, Ohio. 156C 


Equipment Cost Indexes 


Dec. March 
1957 1958 
Industry 
Process Industries 
Cement mfg........ 220.7 222.9 
Clay products....... 214.4 216.6 
Glens 217.6 219.4 
Paperinite 222.0 223.9 
Petroleum ind....... 226.3 228.6 
Rubber ind......... 


Process ind. avg... 227.0 228.8 


Related Industries 
Elec. power equip.... 232.9 234.2 


Mining, milling...... 231.8 233.8 
Refrigerating........ 258.9 261.5 
Steam power........ 216.9 219.5 


Compiled quarterly by Marshall and Ste- 
vens, Inc. of ill, Chicago, for 47 different 
industries. See Chem. Eng., Nov. 1947, pp. 
124-6 for method of obtaining index num- 
bers; Feb. 24, 1958, pp. 143-4 for annual 
averages since 1913. 


For More Information .. . 


about any item in this 
department, circle its 
code number on the 


Reader Service 
postcard (p. 171) 
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Respiratory 
Protection 


AO R5058 
Respirator 


*Approved by the U.S. Department of 
Agriculture for use against Systox, Parathion, 
Aldrin, Dieldrin, Chlordane, EPN, Nicotine, 
TEPP, HETP and Phosdrin. 


Assured Protection Against Insecticides... 
and the Best Paint Spray Respirator, Too! 


AO R5058 RESPIRATOR 


This versatile respirator, using the AO R58 cartridges, pays off twice on the 
investment. 

1. With its slim, compact cartridges it protects against highly toxic in- 

secticides in dust, mist, spray or vapor form.* 

2. It doubles as an excellent respirator for protection against organic 

vapors and toxic particles in paint spraying. 

Actually, like all the AO R5000 Series Respirators, it pays off more than 
twice because interchangeability of cartridges provides protection against a 
multitude of respirator hazards — singly or in combination. With one basic 
face piece, 14 respirators are possible. 

Literature and prices will be forwarded at your request. 


Always insist on 
Trademarked 
Safety Products 


SOUTHBRIDGE, MASS. 
Safety Service Centers 
in Principal Cities 


1833-1958 + 125 LEADERSHIP YEARS 
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... and the alloying is selected so that you will get high resis- 
fance to corrosion or high resistance to extreme heat or high 
resistance to both, as you require. 

Centrifugally Cast Pipe has been a major DURALOY item since 
1933 when we pioneered such high alloy castings in this 
country. Standard pipe production is in the following 
classification: 


Outside Diameter Well length 
244" to 3” 1/4" 88" maximum 
3” to 6” Inclusive 5/16” 110” maximum 
Over 6” to 12” Inclusive 3/8” 168” i , 24" mini 
Over 12” to 14” Inclusive 7/16" 168” i , 24" mini 
Over 14” to 20” Inclusive 1/2” 180” i , 48" mi 


Over 20” to 24” Inclusive 1/2” 88” maximum 


Over 24” t0 32” Inclusive 5/8” 


80” maximum 


The strength of Centrifugally Cast Pipe comes largely from the 
exceptionally uniform dense grain structure. 


If you require a gas or liquid pipe line or a process tube 
requirement calling for high strength plus high resistance to 
corrosion and/or temperatures in the piping, DURALOY Cen- 
trifugally Cast Pipe will meet your specifications with complete 
satisfaction. This is the record of our castings in industry for 


mony, many years. 
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IS 

the 

word 

for 
Centrifugally 
Cast 
Pipe 


is the 

word for 
Chrome-Nickel 
Alloying 


URALOY ~ 


OFFICE AND PLANT: Scottdale, Pa. 


EASTERN OFFICE: 12 East 41st Street, New York 17, N. Y. 
ATLANTA OFFICE: 76—4th Street, N.W. 

CHICAGO OFFICE: 332 South Michigan Avenue 

DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich. 


TECHNICAL 


Unity in Diversity 


ENGINEERING MATERIALS 
HANDBOOK. Edited by 
C. L. Mantell. MceGraw- 
Hill Book Co., New York. 
1,919 pages. $21.50. 


Reviewed by Robert V. 
Jelinek, Department of 
Chemical Engineering, 
Syracuse University, 
Syracuse, N. Y. 


Reviewing a book of this kind 
is almost as difficult as prepar- 
ing it, for it compiles technical 
information from so many disci- 
plines that no one reviewer can 
render expert judgment in all 
of them. 

It is an encyclopedia of facts 
and figures, prepared by over 
150 contributing specialists, 
which should serve as a valuable 
reference in materials selection 
for practicing engineers and 
students in all branches of the 
profession. 

The subject matter is divided 
into four parts: metals, inor- 
ganic non-metallic materials, or- 
ganic materials, and causes and 
prevention of failure. Emphasis 
is on the fabricated forms of 
materials—their properties, com- 
mon uses, advantages and limita- 
tions as competitive materials 
and durability under various 
service conditions. 

Among the salient features 
noted by this reviewer is the 
Table of Abbreviations at the 
beginning of the book. This 
serves to unify the vocabulary 
used throughout and to avoid at 
the outset the confusion that 
could easily prevail in a volume 
prepared by so many different 
authors. Section 1 on the proper- 
ties of materials, an expanded 
glossary of basic terms, concepts 
and processes, aids considerably 
in orienting the reader in fields 
unfamiliar to him. Extensive 
bibliographies are included in 
most of the sections, and foot- 
note references to basic litera- 
ture are used throughout. In ad- 
dition, Section 48 summarizing 
literature, standards, codes and 
other sources of information, is 
a valuable reference work in it- 
self. Section 39 on pipe, valves 
and fittings, including some of 
the latest techniques and plastic 
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BOOKSHELF 


BACON 


materials of construction, is of 
particular interest to chemical 
process designers. 

Relevant to current develop- 
ments in nuclear technology, 
data are included on liquid met- 
als and on materials of construc- 
tion in apparatus for the control 
and utilization of atomic energy 
and fission products. New con- 
cepts of short-time high-temper- 
ature utilization of materials in 
‘ rockets are contrasted with the 
demands of long-time high-tem- 
perature industrial utilization of 
metals and refractories. 

The chief shortcoming of the 
book, particularly for use as a 
teaching text, is the emphasis 
throughout on technology, with 
little attention to underlying 
theories and principles. This is 
particularly evident in the sec- 
tion on electrochemistry and the 
several sections dealing with 
metallurgy. By contrast, the sec- 
tion on corrosion contains a lib- 
eral dose of fundamentals and 
thereby becomes more under- 
standable to the average reader. 
From the viewpoint of the chem- 
ical engineer, another lack is the 
omission of the chemical indus- 
tries in Section 42, which dis- 
cusses materials problems spe- 
cific to various industries. 

These criticisms, however, are 
not major and should not detract 
from the overall conclusion that 
this book is a most worthwhile 
contribution to the engineering 
design literature. Dr. Mantell 
and his collaborators are to be 
complimented. 


BRIEFLY NOTED 


PROCEEDINGS OF THE ForTY-FOURTH 
ANNUAL MEETING OF THE CHEMI- 
CAL SPECIALTIES MANUFACTURERS 
ASSN. 176 pp. Chemical Special- 
ties Manufacturers Assn., 50 E. 
41 St., New York 17, N. Y. $7.50 
in U. S. and Canada, Contains 
complete report of meeting, all 
papers presented, and committee 
reports available for publication. 


VISCOSITY-TEMPERATURE CHART FOR 
LiquID PETROLEUM PRODUCTS. 
, Office of Technical Services, U.S. 
Department of Commerce, Wash- 
ington 25, D. C. $1. Covers a tem- 
perature range of —100 F. to 700 
F. and a viscosity range from 0.4 
to 20 million centistokes. 
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Most dependable fire protection on 
the market for one of industry’s 
most common fire hazards: A built- 
in Kidde Fully Automatic Carbon 
Dioxide Fire Extinguishing System! 
Kidde systems give you 24-hour- 
a-day protection, guard even the 
most dangerous of fire hazards. 
Pressure-operated for greatest de- 
pendability, Kidde systems use no 
falling weights, no clumsy mechani- 
cal triggering methods. Special rate- 
of-temperature-rise detectors trigger 
the system at the first sign of fire, 
pneumatic control heads insure in- 
stantaneous and complete carbon di- 


le ® 


CHEMICAL FIRES 
THE INSTANT 
THEY START! 


oxide discharge. Automatic electric 
actuators also are available. In a 
Kidde system, all moving parts are 
self-enclosed for safety, and visual 
indicators show at a glance whether 
the system is “set” or “released.” 


| WALTER KIDDE & COMPANY, INC. | 
728 MAIN ST., BELLEVILLE 9, N. J. 


Free Kidde Systems Booklet! Get more infor- | 
| satan on fire protection for your plant! Send | 


or write to Kidde for Booklet 


Walter Kidde & Company, inc. 
728 Main St., Belleville 9, N. J. 


Walter Kidde & Company of Canada Ltd. 
Montreal —Toronto —Vancouver 


159 


« 
AG 
\3 
— 
N 


HOMOGENIZING and 
SUB-MICRON DISPERSION FOR 
EXTREME PARTICLE BREAK-UP 


The new dimension in processing is GTA} and Gaulin Particle Control. 
It provides the means to reduce ingredients in your product to ultimate 
particle size — yielding vastly superior dispersions and emulsions. 


Gaulin Homogenizers work at high pressures, and by means of tre- 
mendous velocity and energy gradients create zones of extreme concen- 
trated turbulence. Result: Emulsions and dispersions are broken up to 
extremely small size achieving a maximum degree of uniformity and 
stability. 


Sub-Micron Disperser is designed to pro- 
vide these same advantages for pigments and 
other abrasive dispersions. S-M-D valve uses 
same principle as Homogenizer valve to pro- 
duce dispersions of ultimate fineness. 


Try GTA} and Particle Control. Gaulin 
Technical Assistance — GTA — will provide 
technical data and laboratory analysis to help 
you disperse, emulsify and blend by the most 
effective method .. . for a better product at 
lower cost. 


TGaulin Technical Assistance 


YFACTURING CO, IW 
AVERETT, MASS 


Manton-Gaulin Manufacturing Co., Inc. 
71 Garden Street, Everett 49, Mass. 


ge pumps, 


Write for your set of GTA Bulletins 
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F. C. Jelen’ 


MAJOR COST ANALYSIS 
METHODS YIELD EQIVALENT 
ANSWERS. PAGE 116. 


The first article of Fred 
Jelen’s current series on cost 
analysis talked about the impor- 
tance of considering “a return on 
investment.” Jelen’s next con- 
tribution covered “the effect of 
inflation.” After that he came 
up with his treatment of income 
tax considerations and last Janu- 
ary he tied them all together in 
one complete article on capital- 
ized cost comparisons. 

This current article by Jelen 
is a comparison of all the differ- 
ent methods of analyzing project 
costs. He has facetiously labeled 
this ambitious work his “swan 
song” in the field. 

On a full-time basis, Jelen is 
a chemist for the Solvay Process 
Division of Allied Chemical 
Corp., at Syracuse, N. Y. 


George C. Derrick 


REDUCE YOUR MAINTE- 
NANCE COSTS. PAGE 132. 


Olin Mathieson’s George Der- 
rick is a process engineer in their 
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high-energy-fuels organization. 
Derrick joined the firm in June 
1955 and is doing classified work 
on the pilot-plant development 
of high-energy fuels. 
George earned his chemical 
engineering degree from Georgia 
- Tech in 1951, has done graduate 
work in chemistry at Niagara 
University and recently received 
an M.B.A. from the University 
of Buffalo. 
“f During World War II, Derrick 
served with the Army in the 
Pacific. He was, as he puts it, 
“recalled suddenly to active duty 
with the Air Force for the 
Korean Conflict.” But he “stayed 
at home” and served at Wright- 
Patterson Air Force Base as a 
project engineer working on 
high-temperature alloys. 

The current article has grown 
out of George’s work at the Uni- 
versity of Buffalo. He, like most 
people that have been exposed to 
maintenance, feels costs can be 
reduced. Maintenance costs are 
often the difference between 
profit and loss. This has become 
more important in light of the 
profit squeeze of recent years 
and the more recent economic 
adjustment. 


... With CHEMISEAL® 


Fluorocarbon 
Plastic linings 


Robert V. Jelinek 


CORROSION REFRESHER ON 
5 CAUSE AND CURE. PAGE 
114. 


Now associate professor of 
chemical engineering,- with a 
side-line as assistant to the dean 
of engineering for student coun- 
seling at Syracuse University, 
Bob Jelinek has spent most of 
his professional life in teaching, 
first at Columbia and now, since 
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From a reactor pot to a tank truck— Chemi- 
seal Fluorocarbon Plastic linings, offer the 
way to make any ordinary equipment and 
piping extremely resistant to acids, alkalies, 
oxidants and solvents at temperatures up to 
350°F —and at reasonable cost. 


Chemiseal Fluorocarbon Plastic sheet, 
Garlock No. 9574, is durable, shatterproof, 
abrasion resistant, chemically inert. It is 
readily cemented over any contour and 
to any material of construction— metal, wood, 
concrete, etc. Being a thermoplastic resin, 
seams may be “‘welded’’, on the job by the 
thermal pulse technique, into a continuous 
chemically-impregnable lining. 


CERTIFIED APPLICATORS—Chemiseal 
Fluorocarbon Plastic lining material is avail- 
able for installation by the following certi- 
fied applicators. 


Atlas Metal Protection, Inc., Houston, Texas 

The Barber-Webb Company, Inc., Los Angeles, Cal. 

Belke Mfg. Co., Inc., Chicago, Ill. 

Buckley Iron Works, Dorchester, Mass. 

_. Eleotro-Chemical Engrg. & Mfg. Co., Emmaus, Pa. 
Metalweld, Inc., Philadelphia, Pa. 


Write for Bulletin AD-152. 


_ Special Products Departmént 
UNITED STATES GASKET COMPANY 
Camden 1, New Jersey ~ 


Plostin Dwision of 
GARLOc 
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Buflovak Nauta Mixer 
blends faster... 

takes less power... 
improves production 


A new motion in mixing sets a new standard 
for blending dry materials of all kinds. Pre- 
cessional motion, exclusive in Buflovak’s Nauta 
Mixer, gives gentle positive action for uniform 
dispersion without dusting. A revolving screw 
flight travels around the interior of a stationary 
cone body .. . lifts the material to the top as it 
swings around the inside surface. 

The results: intimate mixing even when 
handling materials of different fineness, dif- 
ferent specific gravities. And Buflovak’s unique 
design assures uniform mixing when using 
additives, wetting materials or dissolving solids 
in liquid media. 

Available in models raaging in capacity 
from 10 to 125 cubic feet, Nauta Mixers do a 
more thorough job on a shorter mixing cycle 
to boost production and cut costs. 

Send for Catalog 382 today. Additional facts 
are also available in the Chemical Engineering 
Catalog, pages 429-452. 


Pre-test your mixing operation 
in Buflovak’s 
Customer Service Laboratory 


If your processing problem involves mixing, drying, 
evaporation, extraction, impregnation, crystallization 
or other related processes you can find the answers at 
the Buflovak Laboratory. 

Equipped with an extensive line of small-scale and 
pilot-size units and staffed with experienced engineers, 
this research center has solved over 7000 processing 
problems. Whether you test a few beakers of material 
or make a full scale production run, you get positive 
results. Write for Bulletin 381. 


BLAW-KNOX COMPANY 
Buflovak Equipment Division 
1551 Fillmore Avenue, Buffalo 11, New York 
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1954, at Syracuse. Columbia 
awarded him his _ bachelor’s 
degree in 1945, his master’s in 
1947 and his doctorate in 1953, 
all in chemical engineering. The 
two-year period from 1951 to 
1953 he served as a development 
engineer for Esso Research at 
Linden, N. J. 

His current research special- 
ties include corrosion and mass 
transfer in liquid metals, specif- 
ically lithium, now supported 
by a National Science Founda- 
tion grant. Gas adsorption 
equilibria and rates, and electro- 
plating of alloys, complete the 
list. He teaches chemical proc- 
esses, plant design, corrosion 
and electrochemistry, kinetics, 
thermodynamics and unit opera- 
tions. 

Member of AIChE, ACS, 
ASEE, NACE and numerous 
other professional societies, he 
still finds time for his two young 
sons and for his outside interests 
of photography, woodworking, 
music and (sic!) lawn-mowing. 


Joseph E. Parker 


GAS TURBINES UP PROCESS 
EFFICIENCY. PAGE 123. 


This article is a condensed ver- 
sion of the paper Joseph E. 
Parker presented at the March 
1958 American Power Confer- 
ence in Chicago. As a member 
of AIEE and ASME, he has also 
presented other technical papers 
and presided over various meet- 
ings of these societies. 

When he’s not presenting 
papers, Parker heads up the 
utilities engineering department 
at the Texas City plant of Union 
Carbide Chemicals Co. In this 
capacity, he’s responsible for the 
study, economic evaluation, de- 
sign, engineering and installa- 
tion of new facilities. His work 
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From Engineering to Erection .. . 


BOARDMAN produced these 


CHEMICALS 


acid tanks for @. OZARK 


MAHONING 7 


Here was a typical metalcrafting job which made use of 
BOARDMAN's 46 years’ experience all the way from the 
drawing board to in-place completion. Ozark-Mahoning’s Tulsa, 
Oklahoma chemical fertilizer plant needed phosphoric acid 
storage tanks. Starting with the customer’s specifications, 
BOARDMAN contributed suggestions for improved design . . . 
engineered the tanks . . . fabricated them of carbon steel, 
with special welding to permit rubber lining . . . and then 
erected the units. Other dependable BOARDMAN metal products 
on this job include a 100-foot steel stack and a connecting 
fume disposal incinerator. 


No matter what your metalcrafting require- 
ments may be, it will pay you to investigate 
BOARDMAN ’’s outstanding facilities and know- 
how. At your request, a BOARDMAN sales- 
engineer will fly to your office for direct 
consultation. 


Working with metal is a specialty ot... 


OKLAHOMA CITY, OKLAHOMA 


Write for the brochure ‘Working with Metal ... at Boardman.” 


"i. 
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AGE 


NO SEAMS OR LACERS 


FREE CIRCULATION 


METAL-MESH BELTS GIVE 


FAST, UNIFORM PROCESSING 


AT LESS COST 


Whether you process slab, sheet or pelletized materials through 
wet, dry, hot or cold operations, Cambridge belts can combine 
movement with processing to give you increased production, and 
higher product uniformity at lower operating costs. Here’s how: 


CONTINUOUSLY MOVING BELTS ELIMINATE BATCH PROCESSING— give 
faster, less costly production; reduce slow, costly manual handling. 


OPEN MESH PROVIDES FREE AIR, LIQUID CIRCULATION—atmospheres 
and solutions circulate through the belt and around product for 
fast, uniform processing, flash drainage. Close mesh can’t mar or 
mark soft slab or sheet products. 

ALL-METAL CONSTRUCTION IS HEATPROOF, COLDPROOF, RUSTPROOF 
—Cambridge Belts can be woven from any metal or alloy to take 
up to 2100° F. or sub-zero temperatures, yet remain impervious to 
attack from water, acids or caustic solutions. 


SPECIAL SURFACE ATTACHMENTS AVAILABLE—raised edges and cross 
flights to keep product on belt during movement. 


Currently, Cambridge Belts are used in the chemical industry for 
such diversified operations as bagging cement, drying wool, 
cooling and drying polyethylene sheets, washing, rinsing and 
drying catalysts, tanning hides, drying coal, and processing rubber. 


Talk to your Cambridge Field Engineer soon. He'll recommend the belt size, 
mesh or weave—in the metal or alloy best suited to your operations. You'll 
find his name in the classified phone book under "BELTING-MECHANICAL”. Or, 
write for FREE 130-PAGE REFERENCE MANUAL giving mesh specifications, design 
information and metallurgical data. 


The Cambridge Wire Cloth Co. 


METAL-ME i WIRE Department G, 
CLOTH Cambridge 7, 
Maryland 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


AUTHORS ... 


also includes load and method 
studies, and improvement pro- 
grams for existing installations. 

A registered professional en- 
gineer, Parker has been respon- 
sible for the design and installa- 
tion of two of Carbide’s major 
utilities installations—a high- 
pressure steam and power plant, 
and a complete electric power 
and lighting system. He has 
also chalked up partial credit for 
the development of a new kind 
of polyethylene-insulated high- 
voltage cable. 

Parker, a graduate of the Uni- 
versity of Michigan, is very 
active in community affairs. An 
Elder of the local Lutheran 
Church, he is or has been active 
in the Boy Scouts, PTA, Civil 
Defense and other organizations. 


Fred J. Poss 


WHAT YOU CAN DO TO RE- 
DUCE STRESS CORROSION. 
PAGE 140. 


Don’t let Fred Poss’ title of 
metallurgist fool you. He is a 
practical materials-of-construc- 
tion man with a solid background 
in chemical engineering. 

After getting a BS in chemical 
engineering from Wayne Uni- 
versity in 1938, Poss spent the 
next six years in the Army. 
After his discharge he went back 
to school, this time to Michigan 
College of Mining and Technol- 
ogy, and received his MS in 1947. 

He then joined Du Pont in 
Niagara Falls as a research and 
development engineer. After 
eight years of this, atomic energy 
beckoned. Poss joined AEC. 

Poss is now service metallur- 
gist in U. S. Steel’s stainless 
metallurgical group, Pittsburgh, 
Pa. He does a lot of trouble- 
shooting on stainless, particu- 
larly in the chemical industry. 
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Gerald A. Lessells 


HOW TO MAKE AND USE 
MORE EFFECTIVE GRAPHS. 
PAGE 109. 


In his work as a research and 
dévelopment engineer, Gerry 
Lessells became increasingly im- 
pressed with the usefulness of 
graph paper as a tool of the 
chemical engineer. Every engi- 
neer, reasoned Lessells, knows 
the ordinary uses of ordinary 
papers—but does he know the 
special uses and the _ special 
papers? Fortunately for us (and 
for you, the reader) the upshot 
of this speculation was a survey 
which expanded into this two- 
part article. 

Lessells is a project leader 
at the Cincinnati research 
center of National Distillers & 
Chemical Corp.’s U. S. Industrial 
Chemical Division. From mid- 
1950 until April 1957 he was 
with Mathieson Chemical and 
Olin Mathieson, first at Niagara 
Falls on chemical engineering 
development, later at Branden- 
burg, Ky., as-a project leader 
on petrochemical development. 
His specialties include bench and 
pilot-scale systems, the carrying 
out of experimental programs, 
the evaluation and correlation of 
data, the application of kinetics 
to data correlation and design. 

Following a wartime Army 
stint, Lessells acquired a 1950 
BS in ChE from MIT, simul- 
taneously acquiring a wife and, 
subsequently, three sons. In 
addition to his hobbies of ama- 
teur astronomy, wood working 
and reading, Lessells likes to 
write, a fact that is attested by 
two Plant Notebook prizes, a 
Design Notebook feature, and his 
article of a year ago on the rapid 


When one Roots-Connersville rotary gas meter is used in 
place of two... or three .. . or four of other types, metering 
costs go down. 


This fact has been proved by utility companies and com- 
mercial and industrial users of gas everywhere as shown in 
this typical comparison: 


First cost is substantially reduced with the proper selection 
of the one Roots-Connersville meter, from the 39 sizes of- 
fered, for a specific requirement. Further savings are made 
in foundation, piping and installing costs, and in space. 


But this is only part of the story. Roots-Connersville gas me- 
ters assure unalterable accuracy with far less maintenance 
than required by other types. There are no valves, valve gear 
or other small parts to wear out and cause inaccuracies. 
Servicing is limited to lubrication of bearings and gears and 
an occasional check of the operating differential. 

For additional data, please refer to our section in 


Chemical Engineering Catalog or Mechanical Catalog 
or write for descriptive Bulletin M-152. 


ROOTS-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 


rat DF > 


evaluation of kinetic data. 758: Illinois Ave., Connersville, Indiana. In Canada—629 Adelaide St., W., Toronto, Ont. 
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But these aren’t satellite launchers, though they're specially 
designed for high temperature operation: they’re Buell 
extra-efficient cyclone dust collectors ...and the new frontiers 
they’re exploring are in industry. Everywhere in American industry, 
from cement mills to refineries, from chemical plants to power 
generating stations, Buell collectors set new records in percentage 
of dust removed, low maintenance, and improved plant operation. 
Even in the age-old field of fly ash coilection, Buell extra efficiency 
pays off. Only Buell cyclones have the unique Shave-off port that 
traps small fines in the double eddy currents. And Buell 
large-diameter design eliminates bridging, clogging, or plugging. 
Ali three Buell Systems are illustrated and described in 
“The Collection and Recovery of Industrial Dusts”. 
Write for a copy to Dept. 12-G, Buell Engineering 
Company, Inc., 123 William St., New York 38, N. Y. 


“SF” ELECTRIC 
PRECIPITATORS 


BUELL 


CYCLONES 


PRECIPITATOR-CYCLONE 
COMBINATIONS 


Experts at delivering Extra Efficiency in 
DUST COLLECTION SYSTEMS 
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¢ Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide—free—just for the 
asking. 


e It’s easy—simply circle 
item’s number on the Reader 
Service Posteard and mail. 
Replies will come directly 
from companies offering the 
literature. 


Chemicals 


Acetylene Derivatives...... 6 p. bro- 
chure outlines properties and uses 
of high-pressure acetylene deriva- 
tives. Uses of these products for 
— ranging from cosmetics 

pain 


ts. 
166A Antara Chemicals 


Aluminas...... Information and prices 
on activated aluminas in two stand- 
ard mesh sizes: 100 to 200, and —200. 
chromatographic umina. 
166B PRio-Rad Laboratories 


Antifoams...... 3 p. information sheet 
describes new antifoams, when and 
how to use them, what quantities 
to use, general theory. Antifoams 
come as liquid, flake, powder. 
166C Hodag Chemical Corp. 


Blowing Agent....... Bulletin PKB-1 
covers use of hydrazine-derived 
blowing agent in natural and 58 
thetic rubber. Bulletin PKB-2 
cover use in plastics. 
166D National Polychemicals, Inc. 


Ceramics. ...“Low-Temperature Glasses 
as Bonding Materials for Crystais” 
is a 4 p. booklet including data on 
the mechanical and physical func- 
tions of glasses. 
166E Lead Industries Assn. 

Chemicals, Fine...... Price list for 1958 
covers 170 products used in bio- 
chemical and medical research and 
as intermediates in food and phar- 
maceutical manufacturing. 
166F Schwarz Laboratories, Inc. 


Coating...... Reflective coating for as- 
halt is described in 6 p. bulletin. 
hemical resistant properties, phys- 

ical ggg a colors for light re- 
flection are included. 
166G Durosel, Inc. 


Crotonic Acid...... Reactions, proper- 
ties and applications are described 
in 8 p. brochure. Suggests use as 
an intermediate in ——— molding 
protective coatings. 


Eastman Chemical Products 


* From advertisement, this issue 
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_E. M. FLYNN 


Electrochemicals...... new booklet of- 
fered on silicon compounds & other 
electrochemicals brings you valu- 
able data on how to add quality 
& profit to your production. 

R155 *Norton Co., Electrochem. Div. 


Fine Chemicals...... 12 p. 1958 domestic 

catalogue list 44 different products, 

5 of which are new additions. Com- 

a pany can carry on Grignard synthe- 
sis for customers on special order. 

167A Arapahoe Chemicals, Inc. 


Hydrogen Peroxide, Solvay...... Com- 
plete information on diluting. For 
facts on handling, storing etc. send 

~ for data book, “Dilution of Hydro- 
gen Peroxide.” 
75 *Allied Chem., Solvay Proc. Div. 


Metal Cleaner...... Two bulletins de- 
scribe new material for cleanin: 
and light om, ea’ of iron, steel, 
zinc. No. 108-12 is on spray washer 
cperenien, 108-13 on dip tank. 
167B Turco Products, Inc. 


Ozone...... Theoretical monograph on 
organic ozone reactions and tech- 
niques. Discusses mechanisms and 
various linkages, functional groups 
and nucleophilic centers attacked 


ozone. 
167C Welsbach Corp. 
Pentaerythritol...... A new Lig 
tion 3" lants processing with Pe. 


letized PE. Handles easier—in tran- 
sit—in storage—and actually helps 
to shorten cooking time. 

71 *Celanese Corp. of America 


Pesticides. ..... “Hydrides for Pesticide 
Chemistry,” 2 p., gives, for each 
hydride reaction: function of hy- 
dride, solvent used, equation, re- 
views principal application. 
167D Metal Hydrides Inc. 


Plastics, Reinforced...... 16 p. catalog 
and list of materials for fi- 
brous glass reinforced plastics as 

stocked by nation’s largest distribu- 


tor. 
167E Cadillac Plastics & Chemical 


Polyethylene ...... “Molder’s Guide to 
Injection Molding Grex High Den- 
sity Polyethylene” gives recom- 
part and mold de- 
and mol selection. 

Grace & Co. 


Contents of This Issue 
Chemicals and materials 166 
Construction materials. . 168 
Electrical and Mechanical 


equipment ........ 169 
Handling and Packaging 170 
Heating and cooling... 174 
Instruments and Controls 175 
Mechanical equipment... 169 


Pipe, fittings, valves.... 176 
Process equipment ..... 178 

q Pumps, blowers, compres- 


Services and Processes... 181 


* From advertisement, this issue 
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with plate and frame 
SPERRY FILTER PRESS 


If your present filter system is inadequate to meet increased 
production demands .. . if excessive shutdowns, cleaning and 
manpower problems are dragging out your filter cycle so as to slow 
down your production cycle — now is the time to investigate all 
the advantages of a plate and frame filter press — as mode 
and custom engineered to your particular application by 
D. R. Sperry & Company. 


Through extreme versatility of design, a Sperry Filter Press can 
simplify the most complex filtration requirements. Varying batch 
sizes . . . incompatible products . . . cake removal . . . and constant 
cleaning cease to be problems. Instead — the cycle is reduced . . . 
filtering area and pressures are increased . . . downtime losses are 
reduced to a minimum .. . and with labor-saving automatic closing 
attachments and plate shifting devices, complete control is 
reduced to a one man operation. 


Sperry Filter Presses are available in a design and capacity to 
handle any filterable mixture and any filter material . . . wi 
center, side or corner feed; open or closed delivery; high or low 
temperature control; and your choice of labor saving devices. 


FOR A LOW-COST ANSWER TO YOUR FILTRATION 
PROBLEMS, SEE THIS SPERRY CATALOG... 

an up-to-date fully illustrated reference manual of 
erection, operating, design and construction data and 
specifications. Mail coupon for your free copy today. 


D. R. SPERRY & CO., 
BATAVIA, ILLINOIS 
| © Send Free Sperry Catalog 


Sales Representatives 
Yonkers, N. 


| D. R. SPERRY & COMPANY 
Batavia, Ilinois 


Name 


B. M. Pilhashy 833 Merchants Ex. Bidg., | 
San Francisco, Cal, 


Alldredge & McCabe 847 E. 17th Ave. hes 
nver, Colorado 


Addreas 


Chemical Eng. Co. i 
4101 San Jacinto, Houston, Texas 


State. 


CE-7 
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PROCESS TANKS 
COST LESS 
LAST LONGER 


COMpa red to 


expensive gh he 


Atlas offers you economical pro- 
cess tank construction that will 
give you longer trouble-free life. 
This is accomplished by the use of 
a mild steel or concrete shell pro- 
tected by corrosion-proof linings 
and acid brick sheathing jointed 
with corrosion-proof cements. 
These Atlas tanks are impervious 
to today’s stronger chemical 
solutions and higher operating 
temperatures. 


Alii metals have a real solution 
rate that may contribute to con- 
tamination of the product but 
Atlas tanks offer complete pro- 
tection against this possibility. In 
addition, Atlas construction is far 
less costly to install than expen- 
sive alloys and the tanks are 
corrosion-proof inside and out. 

ig for Atlas Bulletins 5-2 and 


TLA 


MERTZTOWN, PENNSYLVANIA 
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a & high h standards of purity, 
or informat. 
147 , Mallinckrodt ‘Chemical Works 


Resins, Fluorocarbon ...... Write for 
engineering data and of 
how they can be applied 
chemical and petro-chemical 


‘DuPont, Polychemicals Dept. 


Solvents, Aromatic ...... Covering a 
wide range of evaporation rates. 
Sol 53 & TS-28 for baking finishes 
& flow coating. Write for booklet 
typical properties. 

*Shell Oil Company 


Sulphur ...... Stockpiling has always 
been a company policy. This en- 
ables routine or emergency ship- 
ments at by any method, 


of any tonna 
27 Texas Gulf Sulphur Co. 


Titanium...... Combines unique corro- 
sion resistance with high strength- 
weight-ratio. Booklet gives cost sav- 
ing service records .. . tells where 
you can get mill products. 

133 *Electro Metallurgical Co. 


Construction Materials 


Alloys...... Newly booklet de- 
oy alloys — unusual 
resistance hot mineral acids, 
strongly suiditetae salts, and power- 
ful gaseous oxidants 

141 *Haynes Stellite Co. 


Aluminum ...... Eliminates corrosion 
with process equipment, pipes & 
aay tanks, truck & cars, and 

structures of aluminum. 
Process industries can benefit. 
*Aluminum Co. of America 


Castings, Alloy...... to insure uniform, 
castings in_ special 
. Special finishes, for your 

ar icular. requirements 
part *Kennedy Van Saun 


Coatings..... sprays seamless pore-free 
lining. Outstanding resistance to 
abrasion, absolutely corrosion re- 
Vinyl material. Bul. Chem- 
42 *Metal & Thermit Corp. 


Hydrated Aluminas....widely used in 
the production of petroleum crack- 
ing catalysts, as an adsorption 
agent in ceramics and roofing 

nules. Booklet available. 
Reynolds Metals Co. 


Linings, Plastic...... Fluorocarbon lin- 
ings offer the way to make any or- 
dina equipment & pip ex- 


& solvents. Bul 
161 *U. S. Gasket Co. 


Metallic Medium ...... for 
straining, distribution & dispersion. 
Lasts longer in pressure le fgg 
filter presses, centrifugals & Ion 
exchange towers 
Bi8l * ulti-Metal Wire Cloth Co. 


Nickel, Inco...... Consider nickel-con- 
taining stainless steels for your cor- 
rosion problems. Resistant to a wide 
range of organic & inorganic chem- 
icals. Booklet avail. 

67. *International Nickel Co., Inc. 


* From advertisement, this issue 


“Don’t worry professor, this 
tribe would rather dance 
than eat and our radio 
battery was made with 

Mallinckrodt Mercurials.” 


satile chemicals io many 
industries. In batteries, mercuri 
chloride is used asa depolarizer, 


the electronics field, 
: Ac chloride serves asa 
“catalyst i in the manufacture of 
inyl chloride and asa fungicide 
the treatment of seed potatoes. 
_Mercuric oxide is used.asan 
-fouling agent i in marine paints. 


process problems involve 

Cincy trial chemicals with controlled 

jsical form, uniformity 
‘standards of purity, call a 
“Mallinckrodt sales representative. 


“Remember. might' 
1 serves by Mallingkrodt 


MALLINCKRODT CHEMICAL WORKS 
ST. LOUIS - NEWYORK - MONTREAL 
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Mercurials......If your process prob- 
lems involve industrial mercurials 3 3 
d 
ay 
= 
Hie | 
A, 
| 
| ana mercurous cniorige is an 
electrolyte. Mercuric-oxide is 
_used as adepolarizer in certain 
special-use battery cells. 
MINERAL 
PROOUCTIS ( OMPANT 


Need 14 to 44 Microns? 


Sturtevant Micronizers* 
Make 325 Mesh Obsolete 


FEEDER 
FEED MUECTION 


One Operation 
Reduces, Classifies 


Sturtevant Micronizers 
» grind and classify in one 
operation in a single cham- 
ber—provide fines in range 
from % to 44 microns to 
meet today’s increased prod- 
uct fineness needs. Can han- 
dle heat-sensitive materials. 


Production Model 
(15 in. chamber) 


No Attritional Heat 

Particles in high speed rotation, propelled by 
compressed air entering shallow chamber at angles 
to periphery, grind each other by violent impact. 
Design gives instant accessibility, easy cleaning. 
No moving parts. 

Classifying is Simultaneous 

Centrifugal force keeps oversize material in 
grinding zone, cyclone action in central section of 
chamber classifies and collects fines for bagging. 
Rate of feed and pressure control particle size. 

Eight Models Available 

Grinding chambers range from 2 in. diameter 
laboratory size (2 to 1 Ib. per hr. capacity) to 
large 36 in. diameter production size (500 to 4000 
Ibs. per hr. capacity). For full description, request 
Bulletin No. 091. 


Engineered for Special Needs 


A 30 in. Sturtevant Micronizer is reduc- 
ing titanium dioxide to under 1 micron at 
feed rate of 2250 Ibs. per hr. For another 
firm, a 24 in. model grinds 50% DDT to 
3.5 average microns at a solid feed rate 
of 1200-1400 Ibs. per hr. A pharmaceutical 
house uses an 8 in. model to produce 
procaine-penicillin ‘fines in the 5 to 20 
micron range. Iron oxide pigment is being 
reduced by a 30 in. Micronizer to 2 to 3 
average microns. 

Sturtevant will help you plan a Fluid- 
Jet system for your ultra-fine grinding and 
classifying requirements. Write today. 


Can Test or Contract 
Micronizing Help You 


Test micronizing of your 
own material, or produc- ; 
tion micronizing on con- 
tract basis, are part of 
Sturtevant service. See for 
lf the improvement 
ultra-fine grinding can con- 
tribute to your product. 
Write for full details. 
STURTEVANT MILL 
Co., 160 Clayton St., 
Boston, Mass. 


"REGISTERED TRADEMARK OF STURTEVANT MILL CO. 
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liable supply & delivery. 
65 shld *Esso Standard Oil 


useful 
have g heat reflectivity plus 
resistance to fire 

104 *Armco Steel Corp. 


Steel, Glassed ...... Greater insurance 
against unexpected or unavoidable 
shock with Glasteel 59. Offers ex- 
cellent acid resistance. Send for our 
new Buyer’s Guide. 
4th Cover *The Pfaudler Co. 


Titanium ...... Write for bulletin on 
corrosion resistant properties of 
titanium. Titanium liners & dip- 
tubes win over stainless steel shells 


and flanges. 
44 *Mallory-Sharon 


Wire, Stainless Steel...... Manual now 
available for your particular appli- 
cation or prod. problem. Filters, 
screens and many types of screws. 
Send for your copy. 

26 *Jones & Laughlin Steel Corp. 


Electrical & Mechanical 


Casters...... with phenolic wheels will 
stand temperatures up to 200 F... 
non-marking . . . quieter rolling... 
no rusting or corroding. Wheels 
have beveled edges. 

L174 *Darnell Corp. 


Couplings ...... for safe transfer of 
chemicals get Ewer-Tite quick 
couplings. Efficient & economical 
whatever the need. 


*Ever-Tite Coupling Co., Inc. 


Cutters, Knife...... The 700 series are 
unique in their combination of mul- 
tiple knives, high speed & shearing 
cut. Main pent available in dif- 
ferent types. Bul. 216. 

169A Taylor, Stiles & Co. 


Flexible Drive ...... Catalog describes 

peewee type and interchangeable- 

ub designs of flexible drive 

couplings. For shafts from % to 
6-in. size. 

169B Detroit Power Coupling 


Head Press...... Precision machine is 
capable of hot or cold pressing in 
a variety of metals. This aids in 
production of manhole fittings, steel 


roducts etc. 
*Colorado Fuel & Iron Corp. 
Insulation, Ceramic...... for measuring 


all of process temperatures. 
Provides an increase in thermo- 
couple life over conventional, open- 
end types. Bul. 325-E. 

B180 *Thermo Electric Co., Inc. 


Motors...... For any drive requirements 
with wer ve features, s 
installation and construction. Rat- 
ings—% to 400 H.P. All phases, 
vo. are and frequencies. 

Third Cover ‘*Master Electric Co. 


Motors, Electric...... Reference folder 
lists geared and non-geared electric 
motors from 1/2,000 to 25 hp. Com- 

lete prices and electrical informa- 
ion included. 
169C B & B Electric Moter Co. 


* From advertisement, this issue 


CHEMICAL FIBER 


.».@ proven new class 
of FILTER MEDIA! 


Fiber-welded Fabrics 
Offer High Efficiency 
Particle Retention 


Economical Windsor Felts elimi- 
nate the use of secondary dressing 
materials in many filtering applica- 


tions! 
They're fabricated from selected i] 
synthetic fibers to meet your indi- 
"vidual specifications . . . and feature 


a unique, engineered construction 
_ with precision controlled pore size | 
which provides the following sig- ~ 
nificant advantages: 

* Rapid filter cake build-up 

* Minimum recycle time 

* High flow rate 

* Dimensional stability 

* Ravel free, clean cut edges 

* Positive gasketing — 
minimum leakage 
* Easy cake release 
Greater product recovery 
* Lower cost 


Windsor Felts are now in use on all © 
types of filtration equipment . . . in- ¢ 
quire how they can improve your 
operations, write for Data Sheet #18, 
on company letterhead, please. 

Remember: American Felt Company _ 
has the most extensive and best equip- 
ped staff of product engineers in the 
Felt industry with engineered materials 
for seals, wicks, decoration, vibration — 
mounts and polishing . . . for informa- 

tion, write to... 


General Offices 
and Engineering 
: And Research 
f Laboratories 
317 Glenville Rood, 
Glenville, 


Solvents. .....Unsurpassed for uniform- 
ity and purity, Solvesso 100 sets 7 
performance standards throughout ‘ 
aint & surface coating industry. a 
| Steel, Aluminized......Produced in two 
rades which provide a range of 
= 
[ae compressor | PACKER 
| How iagram of Sturtevant designed micronizing system using 
{ — We 
q 
| 
i 
b 
t 
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Labor savings will pay for 
these 6 new BATCH-MASTERS*® 
in less than 2 years 


Nutley, N. J. — In expanding its production facilities 
for Gantrisin, one of their sulfa group pharmaceuticals, 
Hoffmann-LaRoche, Inc., had the option of selecting 
nine 48” conventional centrifugals or six 48” Tolhurst 
Batch-Master® machines. 


After considering that only one man is required to 
tend each two “Batch-Masters,” while four men are 
needed for every three conventional units, the manu- 
facturer decided on the former machines. The resulting 
75% labor savings will offset the total cost of the new 
machines in approximately 18 months. 


The “Batch-Master’s” fast bottom discharge and 
hydraulic unloading make the difference in labor re- 
quirements and in batch processing cycle time. 


FOR MORE COMPLETE DATA, SEE 
TOLHURST'S SECTION IN CHEMICAL 
ENGINEERING CATALOG or write 


Tolhurst CENTRIFUGALS 


American Metals, Ine, 


Dept. CET-758, EAST MOLINE, ILLINOIS 


SPECIALISTS IN LIQUID-SOLIDS. SEPARATION 


LITERATURE . . . 


Motors, Enclosed ...... You get extra 
protection against corrosive .. .- 
abrasive or explosive elements. All 
types operate with complete de- 


ndability. 
*Wagner Electric Corp. 


Motors, Syncrogear........ For positive 
power delivery in one compact, self- 
contained package . . . steady slow 
shaft-speeds, permanent precise 
alignment, and ne life. 

85 *U. S. Electric Motors, Inc. 


_ Plugs & Receptacles...... Complete ter- 


minal units, equipped with solder- 
less connectors enable connections 
to be made quickly with a minimum 


of effort. 
93 *Appleton Electric Co. 


are small, for 2300-volt 
motors. Send for Bul. 8121 for full 


details. 
31 *Electric Controller & Mfg. Co. 


Turbines...... Exclusive pilot operated 
excess speed safety trip supple- 
menting constant speed governor; 
choice of metallic or carbon ring 
packing assemblies. Bulletin 135. 
43 *Coppus Engineering Corp. 


Turbine, Wheel...... Features an in- 
destructible one-piece wheel made 
from a_ single orging of special 
composition steel. Mainly used in 
non-condensing operation. 
170A The Terry Steam Turbine Co. 


Handling & Packaging 


Conveyors, Belt ...... Piano-hinge belt 
conveyors, formed from close tol- 
erance stampings, are available in 
various thicknesses and widths. 
Material doesn’t jam conveyor. 
170B Prab Conveyors, Inc. 


Materials Handling...... many protec- 
tive features engineered into the 
new H-25 Payloader. Greater ca- 
pacity, speed & handling ease, cut 
your bulk-handling costs. 

10-11 *The Frank G. Hough Co. 


Shovel, Tractor...... New 8-page cata- 
log covers the design, engineering, 
construction and operating features 
of the HD-6G tractor shovel. Cata- 
17 Allis-Chalmers Mfg. Co. 


Tanks...... No matter what your metal- 
requirements may be, in- 
vestigate facilities, write for bro- 
chure “Working with Metal.” 
Improved design metal products. 
163 *The Boardman Co. 


Tanks...... Suppliers to chem. process 
industry ... elevated tank, pressure 
vessels, equipment from aluminum, 
monel and other alloys. Write for 
Talks.” 


*R. D. Cole Mfg. Co. 


Tanks...... for transferring radioactive 
rocess wastes. Designed in stain- 
ess for its ability to withstand 

either basic or acidic liquid wastes 
without serious corrosion. 
40 *Graver Tank & Mfg. Co., Inc. 


Tanks, Process...... write for Bulletins 
5-2 & C-1 for complete information 
on tanks with ld steel or con- 
crete shell, corrosion-proof linings 
& acid brick sheathings. 

L168 *Atlas Mineral Products Co. 


* From advertisement, this issue 
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Help Yourself... 


The postcards above can now bring you technical help, 
latest literature, expert guidance. Tear one out and, as you 
read this issue, circle numbers when you want more infor- 
mation: page numbers of ads; code numbers on editorial 
items. 

You can also use these post-paid cards to subscribe, to 
change address on your present subscription, and to make 
your selection from a comprehensive list of editorial 
reprints. 
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° Equipment 


Conveyors & Elevators—Solving bulk moving (50¢) 
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Tank, Storage...... New corrosion-proof 
storage tank eliminates mainte- 
nance costs. Duracor tank holds up 
to 14,000 gal. of acids. Lighter 
economical 

174 eilcoat Co. 


Trucks, Hand ....... New brochure, 
“Hand Trucks—facts and factors” 
ae basic points to be con- 
idered in setting up an efficient 
handling system. 
174B Automatic Transportation Co. 


Truck, Fork...... A 2,000-lb. capacity 
gas-powered fork truck features 
operator comfort, maintenance ac- 
cessibility and safety characteris- 
tics. Performance advantages. 
74C Clark Equipment Co. 


Scales...... Weighing is a vital element 
in your overall cost control system. 
New Toledo Weight Fact Kit will 
help you determine how well your 
Scales measure up. 
88 *Toledo Scale Div. 


Scales, Bulk...... are important to you 
in your receiving department... in 
profit control . . . in cost accounting 
dept . in batch proportioning & 
quality control. 
*Richardson Scale Co. 


Heating & Cooling 


ee Aero after cooler removes 
moisture from compressed air. 
self-contained system, solving the 


sal. B 
Bi79 Blower Company 


Cooling Towers ...... For answers to 
your pH problems, write for Process 
Data Sheet 700(1). rators re- 
ports state that, “au matic pH 
control is effective.” 

46 Northrup Co. 


Drum Warmer ...... Operates auto- 
matically and cbtneneontee to make 
removal from drums easy and con- 
venient for any viscous material 
that handles better when warmed. 
174E Harold L. Palmer Co. 


Dryer, Vacuum...... faster, better way 
to vacuum-dry heat sensitive ma- 
terials. Accomplished by baffling in 
the jacket-uniform of 
heating medium. 
52 *Patterson-Kelly Co. 


Dryers...... mass-produce your product 
with laboratory accuracy with a 
dryer that assures efficient heat 
transfer for uniform drying of ¢ ven 
friable materials. Book 2511. 

47 *Link-Belt Co. 


Dryers ...... Whether your 
clude a dryer, cooler or wire 3 
Standard- 

ou with your 
results 
*Standard Steel Corp. 


Equipment...... “Karbate” impervious 
— provides dependable per- 
ormance in tough corrosive serv- 
ices. Pumps, heaters and coolers 

ve economical service. 
*National Carbon Co. 


Equipment, Heat Transfer...... call in 
an A-C Engineering team to co- 
ordinate your entire operation. Ro- 
tary dryers, air-quenching coolers, 
& ribbon flight dryers. 
23 *Allis-Chalmers 


ersey en 
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* From advertisenient, this issue 


alloy castings 
by KENNEDY 


Castings in special alloys... spe- 
cial shapes . . . special finishes . . . 
all are routine with KENNEDY. A 
typical casting is this 800 pound 
Meehanite feed screw, 104% inches 
in diameter by 64 inches long, built 
for handling wood chips in a pulp 
mill, and hardened to 500 Brinell. 

To insure uniform, non-porous, 
first quality castings, rely on 
KENNEDY VAN Saun’s Foundry 
Division. KENNEDy’s foundrymen 
are experts in casting Meehanite, 
Nihard, Herculite and the more 
usual materials in ordinary or intri- 
cate shapes, machining and harden- 
ing them to suit your particular 
requirements, be it corrosion-, abra- 
sion-, or shock-resistance or high 
strength. 

To apply this experience, 
KENNEDY’s Foundry Division has 
facilities for design, pattern making, 
laboratory control, casting, heat 
treating and machining parts up to 
50,000 pounds. 

Consult KENNEDY’s Foundry 
Division for your castings. Profit by 


KENNEDY’s long experience. 


See your Chemical pamiecerin Catalog for 
a full listing of KENN roducts for the 
Chemical and Process Industries. 


Foundry @ Division 


KENNEDY VAN SAUN 


MAN UFACTURING & ENGINEERING DIVISION 
DANVILLE, PA. 
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@ Quieter rolling 
a, @ Will stand temperatures up to 
. @ High impact strength 
oe @ Resist oils, greases and most 
@ Wheels have beveled edges— 
Write for Complete Details 
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of 
DEW POINT READING 
with 


DEWPOINTER 


Any shop man can quickly and 
accurately read dew points with 
the Dewpointer. It is the only in- 
strument that lets you see the fog 
in a sealed chamber under con- 
trolled conditions. Compare this 
fast, positive method with at- 
tempts made to tell exactly when 
fog forms on a mirrored surface. 
Completely self-contained, re- 
quires no external coolant or 
auxiliary apparatus...operates 
on enclosed battery or AC. Avail- 
able in three ranges for dew 
points between —20° F. and 
room temperature, from —80° 
to 0° F. and —80° F. to room 
temperature. 
eee 

Send for Dewpointer bulletin. 
Tear out this ad and send on 
your letterhead to: Illinois Test- 
ing Laboratories, Inc., Room 
559, 420 N. LaSalle St., Chicago 
10, Illinois. 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 


nor 


CueMicaL ENcINEERING—July 28, 1958 


LITERATURE . . 


Generators, Packaged Steam 
tomatic controls . . . fully 
& removable superheater . . Stag- 
gered boiler bank tube arrange- 
ent. Write for details. 
61 Foster eeler Corp. 


Generator, Steam...... more steam at 
less cost in only one fourth the 
space occupied by crelatlo steam 
boilers. Controlled poh on 
easier to operate & mainta 
150 *Clayton Co. 


Heat Exchangers...... Illustrated book- 
let No. S. Alp67 for more details & 
specific examples of better process 
control & profitable heat recovery. 
Send for your copy. 


20-21 *De Laval Separator Co. 
Heat Exchangers, Plate...... Booklet 
describes installation, operation 


and maintenance of manufacturer’s 
line. Include proven applications 
and distinctive features. 

175A De Laval Separator Co. 


Heat Exchangers, Pyrex 
& easily handled... 
stall & maintain. Sediment build up 
is small, can be flushed out. Bulle- 
gives information. 

*Corning Glass Works 


Heaters, Dielectric...... Cut costs, save 
space, speed production with di- 
electric heaters. Available in a com- 

Bat range from 3 kw to 100 kw. 


ulletin 15B6431C. 
*Allis-Chalmers. 


Heaters, Fired...... Trouble-free serv- 
ice, high thermal efficiency & high- 
est temperatures & pressures. Many 
units supplied to petroleum & 
petro-chemical industries. Bul. A-46. 
45 *Struthers Wells Corp. 


mglas when you 

need BEEN ines ating value to 

protect tanks, equipment or plant 

structures. It has a structure of 
ed glass cells. Catalog. 

28 *Pittsburgh Corning Corp. 


Rotary...... Write for bulletin 
#1115 for complete information on 
the only kiln that is designed to 
reflect quality, craftsmanship & 
rugged dependability. 

30 *Traylor & Mfg. 


Thermo-Panels...... instead of obsolete 
& costly pipe coils, be gens date en- 
gineers are now using Dean Ther- 

— Bulletin %355 258. 


*Dean Thermo-Panel Coil Div. 


Traps, Steam & Strainers...... an im- 
pulse steam trap & a fine screen 
Strainer make a team for 
steam. All steam ts 
ment available Pres bookle 
R175 ‘yarnall-Waring Co. 


Instruments & Controls 


Analysis, Automatic Analmatic 
rees scientists and laboratory 
sonnel for creative research. Un- 
matched accuracy & reproducti- 
are achieved. 
*Chicago Apparatus Co. 


Analyzer, Oxygen Analyzes and 
continuously records minute quan- 
tities of oxygen dissolved in feed- 
water for steam generating plants. 


ul. 148. 
175B Cambridge Instrument Co. 


* From advertisement, this issue 


This Yarway team has 

scored high—over a million 
installed on all types of steam 
equipment. Stocked and sold 
by 270 Industrial Distributors. 
For free Steam Trap Book, 
write YARNALL-WARING Co., 
137 Mermaid Ave., 
Philadelphia 18, Pa. 


YARWAY | 


with confidence 


YARWAY 
& * IMPULSE STEAM TRAP 
» 
SCREEN. 
Kt 
MAT 
J 
a 
| 
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Here a maintenance man uses 
a Snap-on wrench to reset a 
punch press. He states, ‘Man, 
what a difference. With these 
roll cabs we always have the 
right tool at the right place 
at the right time. It sure cuts 
the downtime.” 


8166-G 28th Avenue * Kenosha, Wisconsin 


tion time. 


Here is another typical case where a trained Snap-on sales 
engineer spotted a situation and recommended a time- and 
money-saving idea. The Snap-on man makes it a regular part of 
his job to analyze production or maintenance problems — then 
recommend the proper hand tools. He also develops original 
equipment tool kits, as well as sets for field service work. 
Snap-on branch offices are located in over 54 key industrial 


centers throughout the U.S. and Canada, 


“You can cut waste time way down with these tool sets 
and roll cabs,” Snap-on Tools sales engineer, Perry Rose, 
told plant officials at Weston Electrical Instrument Cor- 
poration, a subsidiary of Daystrom, Inc., Newark, N.J. 

Previously, the company’s maintenance men reset and 
maintained punch presses with a limited number of tools 
located at a fixed spot in the plant. Today six custom Snap-on 
tool sets on wheels, one for each maintenance team, are con- 
veniently located around the department. 

Rose worked closely with Weston maintenance people to 
provide exactly the right tools for the work. The result: a 
big reduction in downtime — big increase in profitable produc- 


LITERATURE . . . 


Controller, Pressure...... 
installation where dearavie to 
change outlet & main 
without variation set outlet pres- 


sure. Bulletin No. 5000. 
176A Norwalk Valve Co. 


Detector, Controllers. ..... Another ma- 
ior advancement for process indus- 
ies . . . the tank level unit. 
instrument is fail-safed for either 
a or low level signal. 
*Industrial Nucleonics Corp. 


only instrument that 

ts you see the fog in a sealed 

chamber under controlled condi- 

tions. Available in three ranges. 
Bulletin is offered. 

L175 *Illinois Testing Lab. 


Instruments, Electronic Measuring..... 
Catalog WK-01 describes a wide 
variety of control and laborato 
measurement instruments des 
for accuracy and facilit ty 

ayne Kerr 


Lubricating System...... miniature size 
for limited space . . . complete with 


pump, mete valves & controls. 
t, multiple-bear- 


*Alemite 


One of our meters 
often replaces two or three of other 
types thus cutting costs. Assure un- 
alterable ey 4 . For details, re- 

uest. Bul. M-1 
65 . Blower 


Recorders...... On a single chart you 
can measure four variables with a 
Bailey receiver recorder. Inter- 
changeable receivers rmit new 
combinations. Booklet E12-5. 

86 *Bailey Meter Co. 


Regulator, Voltage...... Unit automati- 
cally regulates fluctuating a.c. 
— lines to maintain a constant 
voltage regardless of line or 


changes. 
Superior Electric Co. 


Thermometers, Industrial...... Catalog 
No. 125A contains pertinent engi- 
neering data about the units. Also 
available, Catalogs: 225A, 325A, 
425A, and 525A. New & revised. 
176D Weksler Thermometer Co. 


equipped for your specific app 4 
tion. Available from 
High order of linearity and = 
curacy. Catalog 98262. 
96 *Taylor Instruments 


Pipe, Fittings, Valves 


Castings, Pipe...... high resistance to 
corrosion or extreme heat. Strength 
comes from exceptionally uniform 
dense grain structure .. . will meet 


specifications 
*Duraloy Company 


Equipment, Rubber & Plastic...... fit- 
ngs, valves & linings in high- 
impact, rubber-plastic. cal 4 
& insensitive to crrosives. Write for 
information. 
148 *American Hard Rubber Co. 


Fittings, Stainless Steel ...... New 
standards of sanitation for dru 
laboratories. Our engineering staff 
will help you to solve corrosion-re- 
sistant piping problems. 
9a *Ladish Co. 
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uest catalog to- 
Gas on stainless steel fittings . 

three big reasons why: easier align- 
ment, leakproof union joints, flange 


without welding. 
81 *Horace T. Potts Co. 


Fittings, Welding Your corrosion 

iping system can be designed bet- 

or and assembled faster with Flow- 

line fittings. tiny with plus 
values at no extra cost 

6 *Welding Fittings Corp. 


New, light weight, forged 
flanges ‘cut. costs. Maximum 
service pressures are the same as 
for cast iron flanges. 
Second Cover *Tube Turns, 
Div. of Chemetron Corp. 


Pipe, Pilo Corrosion-resistant, 
flexible rubber .. . at work in a 
wide range of industries, in a 
variety of demanding uses. Write 
for information. 

*United States Rubber 


Pipes, Plastic For corrosive chem- 
icals and gases of all tvpes. Nine 
different kinds . . . with fittings and 
eg to match. For details, Bul- 
etin C 
149 el Hard Rubber Co. 


For price, quality and de- 
pendable delivery. Write for 16- 
page illustrated brochure for the 
complete story of Flori-Houston 
fabrication team. 
83 *The Flori Pipe Co. 


Pipe & Fittings are immune to the 
corrosive action of most acids, liq- 
uids and gases. Smooth interior 
walls minimize built-up of deposits, 
assuring free-flow. 

T179 *Mueller Brass Co. 


Pipe & Tubing, Stainless Steel 
“completely equipped plant able to 
offer stainless steel tubing in a 
range of A.I.S.I. analyses plus spe- 
cial alloy grades. Catalog. 

41 *Damascus Tube Co: 


p Get top operating 
temperature per dollar of fuel con- 
sumption. Operates on a few de- 
writ of = differential. 


rite for details 
*Nicholson & Co. 


Tubing, Stainless Eight- page 
folder explains how the use o 
right stainless steel 
tubing results in savings. Includes 
tables. TB365A. 

177 Babcock & Wilcox Co. 


Proven reliability in tough 
—— services in all applications. 
The type F valve will not stick or 
for lubrication. Send 

or complete data 
The Duriron Co., Inc. 


All kinds and types avail- 
able in ie of metals & alloys. 
Able to handle every flow control 
requirement. For special engineer- 
ing problems write direct. 

*Wm. Powell ‘Company 


New general purpose gate 
& globe valves with seal welded 
bonnet joints. Both series identical 
in dimension & have chrome stain- 
less steel trim. 
131 *Henry Vogt Machine Co. 


Double-Seal ball 
valves handle a wider range of 
liquids and gases. They take care 
of acids, abrasives, chemicals, sol- 
vents, etc. Literature. 
154 *Jamesbury Corp. 
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Corrosive dye liquor passes through sixteen 50-sq.-ft. standard PYREX 
brand shell and tube heat exchangers heating fresh boiler water. 


How glass puts 


lost B.t.u.’s back to work 
7% million units/hour reclaimed from 


hot, corrosive wastes 


When they found that peak loads on 
their boilers were overly high, the 
American Thread Company came up 
with a solution that actually pays for 
itself. 

They knew that a lot of their heat 
was going down the drain. But this 
heat was locked up in corrosive dye 
liquor wastes which couldn’t be han- 
died by conventional, metallic heat 
exchangers. 

Then American Thread investigated 
Pyrex® heat exchangers and things 
began to mesh. The wastes cannot cor- 
rode the glass, or resistant gaskets. 
Heat transfer is exceptionally high. 

So now incoming fresh water picks 


meant research ie 
CORNING GLASS WORKS 


27 Crystal Street, Corning, New York 
Please send me a copy of the bulletin on PYREX Heat Exchangers. 


Name 


up the lost B.t.u. from the waste, sav- 
ing the heat, improving boiler opera- 
tion, and saving money. 

Pyrex heat exchangers are light and 
easily handled. They’re simple to in- 
stall, even simpler to maintain. Sedi- 
ment build-up is small since even sticky 
stuff finds it hard to cling to the hard, 
smooth surface of glass. If it does, its 
presence can be discovered visually and 
it can be gotten rid of with a simple’ 
flushing. 

If you are throwing heat away, send 
the coupon for a bulletin on Pyrex 
brand Modular Shell and Tube Ex- 
changers. They pay their own way. 


Title. 


Company 


Street. 


City 


State 
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Patent Mo. 2583039 
Patent No. 2695681 
Other Potents Pending — 


As much as 
3 TIMES LONGER 
BAG LIFE 


NEW SLY ‘‘RESIST-O-WEAR”’ 
FILTER BAGS (patent pending) 
provide complete dust filtration 
with as much as three times longer 
life than conventional bags. This 
has been proved on the toughest 
field installations. 


The new bag has three equal-size 
sections. Each pocket has two 
spacers, making a total of six per 
bag. Weight is distributed on 


ALL THESE FEATURES IN ONE DUST FILTER 


© Free-rolling cleaner. Complete dust seal 


@ New “Resist-O-Wear"” bags last as much 
as three times longer. 


@ Constant suction at dust sources—com- 
plete dust collection. 


@ Automatically self-cleaning for continuous 
operation. 


SEND FOR New Bulletin 105 and 
New 36-page Dust Control Catalog 104. 


SINCE 1870 


NEW “ROLLER CLEANER" provides greatly simplified 
method of cleaning dust from filter bags. Resilient rubber 
rolls automatically adjust to form a positive dust seal 
as each row of bags is cl d by at pheric air. 


CLEANING 
AIR FROM 


three seams rather than one, mini- 
mizing strain. A special protective 
flap on the back end prevents 
abrasion from incoming dust. 


Now standard in the new “‘Roll- 
Clean" Dynaclone, Sly ‘‘Resist-O- 
Wear” bags combine with all the 
other superior Dynaclone features 
to assure greatest dust collect- 
ing efficiency with unequalled 
maintenance-free service. 


@ Greater filtering capacity; smaller space 


© Simplified construction for ease of in- 


LITERATURE . . 


Valves, Bronze Globe...... Install this 
plug t; Valve, made for maximum 
wear in valve-killing service in 
close-control steam service. Folder 


189B. 
89 *Jenkins Bros. 


Valve Operator...... Advantages of a 
new planetary gear operator—for 
use with manufacturers valves—are 
described in Bulletin V-610. Send 


for your copy. 
178A Rockwell Mfg. Co. 


Valves, Safety Relief......... Two-ply 
stainless steel sealing bellows in 
safety relief valves lates con- 
taminants, corrosion or _ viscous 
fluids from working parts. Cat. 1900. 
92 *Manning, Maxwell & Moore. 


Valves, Steam-Jacketed...... For han- 
dling viscous liquids. Non-sticking 
because of its protected-seat design. 
No lubricant used—this saving 
maintenance cost. 

98 *Wedgeplug Valve Co. 


Valves, Temperature Control...... New 
plastic-coated sensing bulb and 
thermal system is now available 
with all sliding-gate temperature 


control valves. Bul. J-180. 
178B OPW Corp. 
Valves & Fittings...... User experience 


proves under tough- 
est conditions. Send for free copy of 
“Valve Performance Facts”, for ex- 
amples of savings. 
105 *Crane Company 


Process Equipment 


—automatic seal adjustment. 


requirements. 


spection and servicing. 


4771 TRAIN AVENUE °¢ 


SLY THE W. W. SLY MANUFACTURING CO. 


CLEVELAND 1, OHIO 
OFFICES IN PRINCIPAL CITIES 


Belts, Wire...... used in the chemical 
industry for bagging cement, dry- 
ne. wool, tanning hides, processin 
rubber etc. Combine movemen 
with processing. Reference Manual. 
164 *Cambridge Wire Cloth Co. 


Centrifugals ...... Batch-Master’s fast 
bottom er and hydraulic un- 
loading make the difference in labor 
requirements & in batch processing 


time. 
170 *Tolhurst Centrifugals 


Centrifugal Separator...... Can handle 
the basic separations . . . concen- 
tration, clarification, washing, solu- 
ble recovery and classification. Write 
for details. 

54-55 *Dorr-Oliver Inc. 


Centrifuges ...... Greater capacity for 
solids dewatering. If a solids de- 
watering step is necessary in your 
processing, it will pay you to get 
the facts. Write ay. 

14-15 *Sharpless Corporation 


Dissolvers ...... High metallic 
dispersions can easily be controlled 
and produced in big volume, using 
new dissolver. Technical Bulletin 


*Morehouse-Cowles Inc. 


Equipment, Dust Control...... roved in 
countless applications. itream 
conveyors and filters are effective 
allies in we fight against air pollu- 


tion. Bul. i 
*Dracco Div. of Fuller Co. 


Filter, Centrifugal...... Covers the wid- 
est ge of solid-liquid se - 
tions. The solid bowl cannot blind 
as a result of salting out of hot 
saturated liquids. 
4 *Bird Machine Co. 
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Dryers, Spray Informative bro- 
chure shows the advantages of 
spray drying Gives de- 
tailed description of the latest in- 
stallations. 
179A Swenson Evaporator Co. 


Dust Precipitator Now offered in 
a new design which operates at face 
velocities of up to 600 ft./sec., the 
Electro-cell features sectional con- 
struction. 
158C American Air Filter Co. 


Filter Fabrics Always ready to 


lend a hand in solving your filter 
cloth problems. Complete line of 
filter fabrics in nylon & cotton. Re- 
booklet. 


*Wellington Sears 


Filter media chemical fiber Wind- 
sor felts offer high efficiency par- 
ticle retention. Eliminate the use of 
secondary dressing materials. Data 


Sheet #18. 
R169 *American Felt Co. 


Company’s filter 
presses are available in designs and 
capacities to handle any filterable 
mixture and any filter material. 


Catalog. 
167 *D. R. Sperry & Co. 


Fulfio filters for water and 
aqueous liquids . . . with genuine 
honeycomb tubes for true depth 
filtration. Bulletin GEO-501 gives 
full information. 
179B *Commercial Filters Corp. 


“Roll-Clean” Dyna- 
clone self-cleaning, continuously 
operating dust filter is described in 
36-page Bul. 104. Complete dust 
seal, easy filter bag egy 
178 *W. W. Sly Mfg. Co. 


Where high quality 
process water is needed, diatomite 
filter provide an effluent second 
only to distilled water. Bul. 651 & 
Bul. 909 give details. 
151 *R. P. Adams Co., Inc. 


Filtration Equipment To improve 
product quality and cut processing 
costs. Specialized engineering serv- 
ice is available to you. Descriptive 
literature available. 

18-19 *Industrial Filter & Pump 


Homogenizers Emulsions & disper- 
sions are broken up to extremely 
small size achieving a maximum 
degree of uniformity & stability. 
Get a set of GTA bulletins. 

160 *Manton-Gaulin Mfg. 


Magnetic Equipment New 48-page 
booklet describes non-electric mag- 
netic separators, magnetic automa- 
tion units for conveying materials, 
and vibrators. 
179C Eriez Manufacturing Co. 


grind and classify in 
one operation in a single chamber. 
Can handle heat-sensitive mate- 
rials. Eight models available . . 
for full description Bul. 091. 
L169 *Sturtevant Mill Co. 


Mill, Pellet Bulletin 201 illustrates 
the new wide die mill with a 
standard feeder-conditioner and 
extra-long feeder-conditioner for 
use with bulky feeds. 
179D Sprout, Waldron & Co. 


Process Equipment For assistance 
in planning and design. Steel plate 
fabricators for your petro-chemical 
processing equipment. Also manu- 
facture boilers & stokers. 

69 *Bros Incorporated 
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RIGID PLASTIC PIPE AND FITTINGS 


for dependable, low cost chemical handling and industrial piping 


CORROSION RESISTANT PVC pipe and fittings are immune to the 
corrosive action of most acids, alkalies, liquids and gases. The smooth 
interior walls minimize the build-up of deposits, assuring unrestricted flow, 


DURABLE AND DIMENSIONALLY STABLE PVC has high tensile strength 
and the durability to withstand heavy shock loads, vibrations and 
rough handling. Dimensional stability is excellent under stress, impact 


and moderately high temperature. 


ECONOMICAL MUELLER BRASS CO. PVC products 


provide a low-cost solution to corrosion problems 


. . « lightweight for fast, easy handling ... rugged, long 


Write todey 
for your 


free samples 


wearing, no need for frequent replacement . . . Either 
threaded or solvent cemented piping systems can 


be readily installed. 


NORMAL IMPACT PVC — good impact strength 


. maximum chemical resistance. 


HIGH IMPACT PVC — maximum impact strength 


. high chemical resistance. 


Pipe is fabricated in 20’ lengths; 4” through 3” sizes — 
1.P.S. schedules 40 and 80. Fittings are available in %%” 
through 3” sizes; threaded and socket-type for schedule 
80 and in socket-type only for schedule 40. 


MUELLER BRASS CO. port nuron 51, micu. 


Polyethylene pipe and plastic fittings, copper tube, valves and fittings 


ECONOMICAL 
COOLING 
OF GASES AND 
COMPRESSED AIR 


Cooling gases or cooling and removing 
moisture from compressed air, the 
Niagara Aero After Cooler offers the 
most economical and trustworthy 
method. Cooling by evaporation in a 
closed system, it brings the gas or com- 
pressed air to a point below the am- 
bient temperature, effectively prevent- 
ing further condensation of moisture 
in the air lines. It is a self-contained 
system, independent of any large cool- 
ing water supply, solving the problems 
of water supply and disposal. 
Cooling-water savings and power- 
cost savings in operation return your 


equipment costs in less than two years. 
New sectional design reduces the first 
cost, saves you much money in freight, 
installation labor and upkeep. Niagara 
Aero After Cooler systems have proven 
most successful in large plant power 
and process installations and in air and 
gas liquefaction applications. 


Write for Descriptive Bulletin 130. 


NIAGARA BLOWER COMPANY 


Dept. CE-7, 405 Lexington Ave., New York 17, N.Y. 
Niagara District Engineers in Principal Cities of U.S. and Canada 


MUELLER BRASS CO. POLYVINYL : 
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| 
; 
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LITERATURE ... 
class. in one operation. 
LIQUEFIED PETROLEUM GASES, REFRIGERANTS Abe aterition with 
and other LIGHT NON-VISCOUS LIQUIDS reqs inward classification. Req. 
ul. 


Bothorwone to You? 79 *Strong-Scott Mfg. 


r circula- 
IT NEED NOT BE 
formation on this and on tower 


ackings send for Bul. TP-54. 
*U. S. Stoneware 


Separator, Air...... For removing fines 
from coarsely ground material. The 
9 standard sizes provide maximum 
production at lowest cost. Heavy 
duty construction throughout. 
49 *Williams Patent Crusher 


Stills & Demineralizers, Water...... 


new literature electrically- 
y models. Catalog “G” on stills. Cata- 
AURORA APCO Process PUMPS log 127-A on demineralizers. 
WRITE L155 *Barnstead Still & Demineralizer wy 
‘ for You are urged to get acquainted with this com- Tool Sets, Mobile...... with these roll 
BULLETIN plete answer to many of the most difficult pump- cabs you have the right tool at the 
111-ZA ing tasks of modern industry. The characteristics right place at the right time. Sales 


of the most advanced turbine-type pump, the 
AllRORs APCO, combine with special new design features, 


special metals where required to insure SURE 
CMe RESULTS. May we tell you more? 


tenance problems. 


re analyze production or 
ma 
176 *Snap-On Tools Corp. 


Pumps, Blowers, 


DISTRIBUTORS IN PRINCIPAL CITIES Compressors 
AURORA PUMP | 
, THE NEW YORK AIR BRAKE COMPANY Fans, Axial Flow...... For exhaust of 
fumes and vapors .. . for standard 
43 LOUCKS ST. ° AURORA > ILLINOIS air, corrosive gases and elevated 
EXPORT DEPARTMENT — Aurora, illinois — Cable Address ““NYABINT” ee 


mn. 
137 *Westinghouse Electric Corp. 


Fans, Heat..... High-temperature heat 
fans boost a construction based on 
selection of the most serviceable 
meta: for design stresses. Illus- 
trated Bulletin HF 100. 
180A General Blower Co. 


Fans, Ruabber-Lined ...... noted for 
their ability to withstand many 
years of service. No possibility of 
separation, or cracking. 
Write for Bul. 2424-F. 

22 *Buffalo Forge Company 


Thermocouple Life 
Increased Up To [35 Times 


With T-E’s ° Construction 


Compressors ...... Absolutely no con- 

tact between gas & hydraulic fluid; 

ases are compressed between hy- 

raulically-pulsed 
Complete data in Bul. 4071-C. 

153 *American Instrument Co. 


Compressors...... Designed for the con- 


— HOT GASES — ) tinuous comers of large vol- 
é ume gas or @ 


refinery and industrial operations. 
Delivers efficiency & economy. 

135 *Cooper Bessemer 


For measuring all types of process temperatures, T-E’s ““Ceramo’ 
construction—ceramic insulation, metal sheathing—provides a 
tremendous increase in thermocouple life over conventional, open- 
end types. In a typical application, enclosed hot junction, ¥e'' O.D. 
“Ceramo” thermocouples were used recently in a hydro carbon 
cracking unit operating continuously at 1616° F. “Ceramo” thermo- 


Compressors, Centrifugal ...... Rugged 
De Laval centrifugal compressors 
perform dependably in heavy-duty 
continuous operation. Bulletin 0504 
is available on request. 

8-9 *De Laval Steam Turbine Co. 


couples lasted 7 to 9 months—while 14 gage bare wire thermo- 
tee one of a complete line for process 
— lasted but 2 fo 14 days. And there was no significant work. Other types available Pp aa i 
ifference in response. “Ceramo” thermocouples are available in to 5,000 HP for pressures to 15,000 
all standard calibrations. Overall diameters—1/25" to 7/16". pele. 
Write for Bulletin 325- E : 
rom trou na ases of op- ‘ 
Electric eration. Full information as to 


stallation and maintenance write 


SADDLE BROOK, NEW JERSEY today. 
*Aldrich Pump Co. 


in Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ont. 


RR 
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APCO pumps in 
the handling of liquefied petroleum 
gases, refrigerants & other li 

non-viscous liquids. Write for Bul. 


111-ZA. 
T180 *Aurora Pump Div. 
Pumps ideally suited for handling 


CHEMICAL 
corrosive materials. Offers advan- STORAGE 
tages in size, weight, cost & de- 


endable performance. Complete aA 
ormation in Bul. 624A4. 
Backed by 


Goulds Pumps, Inc. 
103 Years of 
Fabrication 
Pumps, Acid Available with pump- 
ing parts of the machinable alloys @ We have been supplying the chemical processing 
as W as m - 
quirements. For complete details prick with tanks and vessels for chemical storage 
write ay. r iti 
*A. R. Wilfley & Sons, Inc. o ee generations In addition to carbon and stain 
less steel, we also fabricate and erect tanks, pressure 
mps, 
requirements of modern drug lab- vessels and processing equipment of aluminum and 
special alloys. . . . Investigate our facilities and take 
advantage of our 103 years of specialized knowledge 
and experience. ... Write for Tank Talks. 


TANKS for 


ps Type G pumps handle con- 
siderable quantities of acetic anhy- 
dride and phosphoric acid. De- 
pendable pump service for any re- 


oratories. Highest standar of 
product purity & processing effi- 
ciency maintained. 

97b *Ladish Co. 


Pum Fire Three types of un- 
p ae id ide approved fire pumps— Elevated Tanks, Pressure Vessels, Chemical 
horizontal single stage, horizontal and Processing Equipment from Aluminum, 
multi-stage and vertical turbine Stainless and Carbon Steel, Monel and 
=e described. Other Alloys. 
Established 1854 


Peerless Pump Div. 
Pump Vacuum The vertical de- 

R. D. COLE MANUFACTURING CO. 
NEWNAN, GEORGIA 


sign of the Microvac saves floor 
space ... affords top operating per- 
formance . . . compact appearance 
reflects modern construction. 

152 *F. J. Stokes Co. 


Services, Processes, Misc- 


Calibration Service A completely 
new and modern laboratory offers 
hydraulic calibration and research 
service for industrial flow measur- 
ing instruments. Bul. 1361. 
181B Cox Instruments Div. 


Chemical Milling 33 p. brochure 
describes advantages and engineer- 
ing a, of chemical milling 
and e operations involved both 
pictorially and graphically. 
181C Anadite, Inc. 


Dust Collecting Systems cyclones 
with exclusive Shave-off trap extra 
% of dust. Systems described in 
booklet “Collection & Recovery of 
Industrial Dusts”. 
166 *Buell Engineering Co., Inc. 


Electrodes for pH 8 p. Bui. 912 de- 
scribes electrodes for use in re- 
search, biology, industry process, 
plating, waste disposal, pharma- 
ceutical production. 
181D Cambridge Instrument Co. 


More Efficient 
More Economical 
Lasts Longer in 


e@ Pressure Leaf Filters 
@ Filter Presses 
@ lon Exchange Towers 


e@ Support for Activated Gran- 


Strong—rigid—requires little sup- 
ular Carbon in Processing 


Fire Extinguishing System ost 
dependable protection for 24-hour- 
ij ; a-day service. Pressure-operated for 
greatest dependability. Booklet for 
details. 
159 *Walter Kidde & Co. 


Flash Drying System for drying 
of materials in finely divided form 
. . . With no pulverization neces- 
sary. Write for further details of 

this economical system. 
106 *Combustion Engineering, Inc. 


* From advertisement, this issue 
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port or reinforcement. Can be 
formed into panels, discs, plates, 
cylinders, cones. Not injured by 
scraping, flushing or blowback. 
Does not clog or blind. Made in 
stainless steel, Monel, aluminum, 
Carpenter 20 steel. 


MULTI-METAL w 


1353 GARRISON AVENUE 


Columns 
@ Control of Dust and Fumes 
Centrifugals 


Write for Bulletin 582 


IRE CLOTH CO., IN 


NEW YORK 59,N. 
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trough itself 
can be the heat- 
er or cooler, as 
shown at the left. 


only does the Dean 
Thermo-Panel Coil 
TAKE THE PLACE of 
pipe coils— it also takes 
the place of the trough. 


The TROUGH ITSELF 
is the WARMER 


Warming or cooling for spirals and screws 
is common to blenders, conveyors, 
kneaders, sluiceways, ducts, ete, The most 
economical construction, obviously, re- 
quires that the trough be made of 


; PEAN. 
TERM EL 
COIL 


Bulletin 355 tells about it. Bulletin 258 gives Prices 
and Design Data. Ask for one, or both. ve you a 
pipe heat transfer problem? 


Backed by 20 Years of Panel Coil Manufacturing 


DEAN THERMO-PANEL DIVISION 
DEAN PRODUCTS, INC. 612 Franklin Ave 


BROOKLYN 38,.N. Y. Tel Sterhny 9-24 


Test Dry at STANDARD Hersey 
Standard Stee] 


Whether your plans include a dryer, 
cooler or kiln, it’s smart planning to 
know in advance what the results will 
be under controlled conditions. With 
one of the Standard-Hersey “pilot 
plants” in Standard’s completely 
staffed laboratories you can 
predict the performance of any 
rotary equipment. Learn in. 
advance the results to be 
expected ... you'll save money 
by this type of investigation. 


WRITE: 


Let Standard-Hersey Engineers help 
you with your processing problems. 


STANDARD STEEL CORPORATION 


General Offices & Plant, $005 Boyle Avenue, Los Angeles 58, California 


Midwest offces Plow LEADER TRON WORKS 5, tnincis 
(Division of Standard Steel Corporation) 


ROTARY DRYERS: KILNS COOLERS ASPHALT PLANTS 


182 


LITERATURE . . 


“Hot” Lab Instraments...... 2 p. Bulle- 
tin 911 describes standard research 
instruments equipped with remote 
relay systems for radioactive cell 


work. 
182A Bausch & Lomb Optical 


Inventory Control, Steel ...... Another 
service which will increase your 
material selection flexibility ... 
and assure a ready, steady flow of 
material to meet your prod. needs. 
108 *Joseph T. Ryerson & Son, Inc. 


Laboratory Equipment...... 2 p. leaflet 
describes clamp which, mounted on 
ring stand with stirring motors, 
immediately adapts motor to driv- 


ing means for small pump. 
Corneil Resociates 


Laboratory Equipment...... Engaged in 
engineering & manvfacturing of 
superior equipment; furniture, fix- 
tures, gas cocks & valves, hospital 
casework, etc. 
182C *Metalab Equipment Co. 


Laboratory Equipment...... 33rd in the 
“What’s New for the Laboratory” 
series includes material on poly- 
propylene ware, Teflon products, 


tentiometers. 
82D Scientific Glass Apparatus 
Laboratory Ware, Plastic....... 24 p. 


catalog tries to cover ev labora- 
tory utensil made of — ics which 


is currently available to science and 

industry. 

182E Bel-Art Products 
Pressure Table, Altitude ...... Wallet- 


size conversion table giving equiva- 
lent pressures in millimeters of 
mercury for altitudes from sea level 


to 2 million ft. 
182F F. J. Stokes Corp. 


Research...... 24 p. brochure describes 
research, development and testing 
services offered by company’s re- 
search and advanced development 
division. 
182G 


Avco Mfg. Corp. 


Respirator ....... assured protection 
against insecticides . . . and best 
paint ray respirator, too. With 
one basic face piece, 14 respirators 
are possible. Literature. 

157 *American Optical Co. 


Spectrophotometers ...... 6 p. Lab 
Guide No. 2 graphically shows in 
chart form sample com ments 
and component parts of Model DU 
spectrophotometer. 
182H Will Corp. 


Ultracentrifugation ...... Fact booklet 
covers basic information on analyt- 
ical techniques for sedimentation 
velocity and approach 
to equilib: um. 


Beckman/Spinco Div. 


Water Conditioner ...... High-grade 
water solves quality-control prob- 
lems in many industries ... in 
finishing, plating, chemical solu- 
tions and reactions. 

146 *Permutit Company 


Water Treatment...... Laboratory and 
_ plant facilities for study of 
ustrial water sewage 
air pollution described. 

ul. 
182J Roy F. Weston, Inc. 


Welding...... Methods and ific in- 
formation are outlined the il- 
lustrated Weldment Bulletin 7001. 
The welding of pressure vessels is 
one of the many jobs detailed. 
94 *Baldwin-Lima-Hamilton 


* From advertisement, this issue 
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.- The C. W. NOFSINGER COMPANY FOSTER D. SNELL, INC. Your Inquiries to Advertisers 


EMPLOYMENT OPPORTUNITIES 


ESSO ENGINEERING 


CHEMICAL ENGINEERS FOR PETROLEUM PROCESS ENGINEERING 


An excellent opportunity for a permanent connection with a major company. A few open- 
ings for chemical engineers are available in a group concerned with application of chemical 
engineering fundamentals to process development and process engineering problems in the 
petroleum refining field. 


Men of initiative, resource, and imagination are needed for this work. High scholastic 
records required. Prefer men with M.S. or Ph.D and one to five years experience. 


Submit resume of personal data, education, experience. All inquiries will be considered 
promptly and held confidential. 


Esso Research and Engineering Co. 


(Chief Technical Affiliate—Standard Oil Company (New Jersey) 
Esso Research Center 


Employee Relations - C 
P. O. Box 175 Linden, New Jersey 


Corrosion Engineering Products Department 
Consult these specialists and let them save you time 


and money through their specialized skills, wide experience, Gas 


and detached engineering and economic advice. ee 


Preter Civil or Chemical Engineering 
graduate with several years’ experience in 
maintenance or construction fields handling 


E. J. CORELL KNOWLES corrosion problems. 
Replies will be handled confidentially. In- 
Tels: Akron, 0. TH 64271 19 Rector 6, New York 


PENNSALT 


MERRILL W. MacAFEE THE KULJIAN CORPORATION 


Consulting Engineer Consultants @ Engineers @ Constructors Chemicals Corp. 
Chomical-Metallurgical-Mining Chemical Industrial Process #3 PENN CENTER PLAZA—RM. 600 
e LUdlow 3-1778 7668 Santa Fe Ave. 1200 N. Broad St. Phila. 21, Pa. Philadelphia 2, Pennsylvania 


FRontier 5-6145 Huntington Park, Calif. Offices Throughout the World 


"In Engineering Chemical & Engineering Consultants Will Have Special Value . . . 

Research, Process Development. Pilot Plant —for you—the advertisers—and blisher 
It’s the PEOPLE that Count” Studies. Plant Design. | Studies Cen- mention this 
struction upervis: Operation. ence publication you read. 
Engi s for the Petroleum Equipment Desi Packaging R oak Materials Han- pew publisher secure 
Industries dling Studies. Cost Trouble Shooting. more advertisers more 
307 East 63rd Street @ Kansas City 13, Missouri 29 W. 15th St. WA 4-8800 New York 11, N. Y. Se S a wees @ ew erie 
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SOUIPMEND SEARCHLIGHT | | FOR SALE 


604x24 Stainless Roto-Louvre Dryer. 
705-24 & 502-16 Roto-Louvre Dryers. 
8'8"x70' Ruggles Cole Dryer. 
6’x50’, 6x30’ Rotary Steam Tube Dryers. 
5’x40' Rotary Kiln Shell. 
6’x10’ Rotary Vacuum Drum Dryer. 

32”x100” Double Drum Dryer. 
AT THE RIGHT PRICE Proctor & Schwartz 4 Truck Dryer. 

25’ to 90’ Centers Bucket Elevators. 


750 gal. jktd. Steel Reactor 300 PSI. 


50 gal. jktd. Stainless Reactor 50 PSI. t 
2,450 & 6,000 gal. Stainless Horiz. Tanks. ‘ 
20,000 gal. welded Steel Horizontal Tanks. 
6’x8’ Eimco Steel Rotary Vacuum Filters. 
pe Pittsburgh Lectrodryer BWC 3500 complete. Rub. Covered Oliver Precoat Filter. 
one 1 Nash Hytor Vacuum Pump. ‘ ’ 
STAINLESS Line Rotary Dryer 50”x20” with Oil Burner, Com- 
bustion Chamber, accessories. Sweetland #10 Filter 27 Steel Leaves. 
24” Filter Press 36 NEW Wood P. & F. 
Double Drum Dryers; 28x60"; 42"x100"; 42"x120". 30” Fletcher Stainless Susp. Cent. m.d. 
a COLLOID MILLS by Eppenbach, Premier, Charlotte, Chemi- 40” Fletcher Steel Susp. Cent. m.d. 
x colloid, U. S. and others to 30 HP. Jeffrey Hammer-mills, 36x24"; 24x18”; 
w MIKRO Pulverizers from Bantam Size to No. 4. 20%x12"; 15"x8". 
x 3 Roll Raymond Hi Side Midget Roller Mill. 
5 Fitzpatrick Comminutators; Models D and K 7. #5057 Raymond 5 Roll Hi Side Roller Mills. 
« = « Rotary Cutters by Abbe, Ball and Jewell, Whitin, Leomfinster, #6669 Raymond 6 Roll Hi Side Roller Mill. 
Waldron, all wanted sizes. 4'x8’ & 4’x6’ Tyler Hummer Screens. 
Pebble Mills, Porcelain or Buhrstone Lined; Sizes 30°x42": - #11 Rotex Screens 20x48”. 


ee 
37°x48"; 6'x6’; 8'x8’. 243D Stokes Oscillating Granulator. 


> : Patterson Jacketed Ball Mills; 54” x 42”. 
RSs Jacketed Steel Reactors with Agitators; SEND FOR OUR LATEST BOOKLET 
315 Gal 44x48"; 400 Gal. 48”x48” 
900 Gal. 60x66"; 950 Gal. 60x72" 
1000 Gal. 57”x67"; 1000 Gal. 84x48” CHEMICAL MCHY nly of 
1500 Gal. 72x62”; 4000 Gal. 108”’x84” 
Gal. 114”x128"; Send for Details. 
Stainless Columns; 8”x10’ and 15”x12’. HEAT & POWER CO., Inc. 
Baker Perkins Heavy Duty Dbl. Arm Jktd Mixers from %4 Gal. 60 East 42nd St., N. Y. 17, N. Y. 
to 300 Gal. in Stock NOW. 310 Thompson Bldg., Tulsa 3, Okla. 
Sell or Stainless Heat Exchangers up to 1000 sq. ft. 
Trade in Tumbling Batch Mixers; 17, 75, 160 and 300 Cu. Ft. 
Your = 6’ x 50’, 5’ x 40’ 
x 
Vib. Screens 5 x 12 3D 4 x 8 DD 
IBLE Send for Latest Issue of FIRST FACTS Diesel Locomotives § GE 25, 35, 44, 80 & 
UNITS 100 ton diesel elec. 
Elec. Inger. Compressors 1-3873", 
2-3070', 2-1090° & 3-790° 


L. B. Coal Concheis 30 x 30 & 24 x 24 


FIRST MACHINERY CORP. 


Dliver S.S. Pressure Filter. Sterling 8-1944 


( 
#2 all Stainless. 
- 


itainiess Steel Ball 


Progressive and old established chemical 

in industrial North-West England 
desires “association with American com- 
pany wishing to expand overseas. 


Facilities for manufacture and marketing 
are available and can be developed. 


Aluminum Condenser 350 s 


209-289 TENTH STREET, BROOKLYN 15, N. Y. : Ball "Rod & Tube Mills 
R. C. STANHOPE, INC. 
Phone: STerling 8-4672 Cable: EFFEMCY 
Tel: MUrray Hill 2-3076 
Dryers, Kilns, Centrifugals, Filters, Kettles, 
OPPORTUNITIES MACHINECRAFT ents Grinders crushers, Mixers Screens 
ac. es, @ ic, 
IN Baker Perkins al "double arm 50 HP and Rubber Machinery. Send for bulletins. 
um y' 
Biaw Knox 2 gal. §.S. Autoclave 5000 tb STEIN EQUIPMENT CO. 
FUROPEAN AND STERLING AREAS 107—8th STREET BROOKLYN 15, N. Y. 
A 


ft. 
i—Aluminum evanorator, Caiandria type, never 
ft. tube area. 


ECH SPECIAL 


Baker Perkins 150 cu. ft. 88 Jktd. peeen Mixer 
for dry or wet materials. Price $3750. 
You Can Bank on 


Equipment Clearing House, Inc. 
111 33rd Street Brooklyn, N. Y. 
South 8-4451—4452—8782 


used, ( 

1—Baker Perkins 100 val. double arm steel. 
2—Proctor & Schwartz finned drum driers. 

Continuous stripping column 2 x 13 steel. 

( 

4 


LOUIS SUSSMAN, INC. 
800 Wilson Ave. (East of Doremus) 
Newark 5, N. J. MI 2-7634 


Contact Box No. 683, c/o. Dawsons, 
129, Cannon Street, London, E.C.4. England. 


OOP 


DDD 
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PLANT LIQUIDATION 


Still Installed New England Location 


Raymond 2 stage 
Flash Drying System:- 


'—#40 Raymond Imp Mill-30 H.P. & drive, 

i—First Stage Cyclone with Accessory duct work. 

1,000,000 B T U flash hour gas fired furnace with 
Maxon pre-mix burner and Bristol pyrotol com- 


bustion safeguards. 
3—Second Stage oy series 84, Type E Heaters. 


Dra 
nylon bags plus 150 s 


bags 
Kidde type A.F.C.0. Extinguishing 


I—Two pen Bristol thermometer. 
pen Bristol controller w/proportional posi- 
oner. 


i—Raymond #7-14 Second stage Blower 5 H.P. 


1—Raymond #12-24 Dust Collector exhaust blower. | 


ALSO 
i—Rotex Screen 40” x 84” w/drive & [% H.P. 
motor. 


i—St. Regis 100 F.S., Valve type bag packer. 
i—Type W size 16 Rotocione Dust Collector. 


3—Tothurst 40” Sus. Style per- 
forated baskets 10/5 H.P. {200/600 rpm 


i—Tothurst as above 32” Basket. 
2—6” Serew feeders with drives & motors. 


1—Gruendler rag ye Drive & 
single screw feed w/'/2 H.P. 


i—ind. 18” x 18” Wd. Pl. & tr. Press. 
i-Selees Tank 150 gal. w/agitator. 


LIQUIDATION 


DONORA ZINC WORKS 
DONORA, PA. 
(In Conjunction with Kaiser Nelson Co.) 


MAJOR ITEMS 
1—Traylor 10’ x 120° Rotary Kiln, %” shell. 
2—Ruggles Cole 90” x 55’ Class Al4 Rotary Dryers, 7/16” shell. 
1—Christie 80” x 65‘ type BV Rotary Dryer, ¥2” shell. . 
2—Herreshoff 20° dia., 16 hearth, Furnaces. 
5—Dorrco Steel Rotary Filters, 14° x 8’, 6° x 3’, 6’ x 2’. 
1—Buflovak 550 sq. ft. Monel Single Effect Evaporator. 
2—Swenson 66” dia. x 5’ deep, steel, jacketed Vacuum Pans. 
1—Blaw-Knox 1400 gal. steel, jacketed, agitated Vacuum Kettle. 
10—Lead lined, agitated Tanks, 5000 to 6500 gallons. 
Troughing Belt Conveyors 18” to 48”; Bucket Elevators; Bins, 50 to 500 tons; 
Ball Mills; Jaw Crushers; Roll Crushers; Air Compressors, 
SEND FOR CIRCULAR REPRESENTATIVE ON PREMISES. 
FOR PROMPT ACTION CALL DONORA, PA. Tel: FRONTIER 9-9789 


STOCK ITEMS 


3—4000 gal. 347 S.S. jacketed Reactors, 1507 internal. 

2—Piaudler 1500 gal. glass lined, jacketed, agitated Reactors, 907 jacket, 50 internal. 
1—1000 gal. nickel clad, jacketed, agitated Reactor. 

1—Blaw-Knox 500 gal. 304 S.S. clad, jacketed, agitated Reactor. 


. EQUIPMENT SEARCHLIGHT 


2—Patterson 1000 gal., steel, jacketed, agitated Reactors, 20 HP. 
1—Vulcan Briquetting Press, 30” dia. x 1242" face, 304 S.S. rolls, 50 HP. 
1—3500 gal., 304 8.S. jacketed, agitated Tank, 9’ x 7’. 
1—Haveg 4000 closed Storage Tank. 
2—5000 gal., 304 S.S. Horizontal Tanks, 66” x 20’, Unused. 
1—9400 gal., 316 S.S. Horizontal Tank, 81/2’ dia. x 19’. 
1—20,000 gal. 304 S.S. Horizontal Tank, 10’6” dia. x 30’8” Unused. 
4—Stainless Heat Exchangers, 1220, 1080, 786, 500 sq. ft. 
1—Sharples C20 Super-D-Hydrator, 316 S.S., vapor tight, XP timers. 
1—Sharples C27 Super-D-Hydrator, 316 S.S. 50 HP. 
2—Sharples PN14 & PY14 Super-D-Canters, 304 5.5. 
2—Bird 18” x 28, 24” x 38”, stainless steel, solid bowl, continuous Centrifuges. 
3—American 42” x 120” Double Drum Dryers, 10 HP motors. 
3—Bird 40” suspended Centrifugals, 347 S.S., perforated basket, bottom discharge. 
2—Buflovak, 250 & 20 sq. ft., 304 S.S. forced circulation Evaporator. 
2—Feinc 5’ x 6’ stainless steel Rotary Vacuum Filters. 
2—Sparkler 33-S-28 Pressure Filters, 150 sq. ft., 304 5.5. 
1-—-Niagara 36 H-110 horizontal 304 S.S. Filter 110 sq. ft. 
1—Baker Perkins #16 TRM, 150 gal., jacketed sigma blades, a none = = motor. 
1—Baker Perkins #15 VUMM, 100 gal. jacketed Mixer, dispe: blades, motor. 
Allts 1—Baker Perkins #15 JNM, 100 gal. jacketed Mixer, sigma blades. 
16 Chambers—Single 24 x 24 Link Beit 3—Stokes R, single punch Tablet Machines, Unused. 
1—Sweco 4’ dia. double deck Screen, 316 S.S. 


25 HP Williams AKB—30 
PARTIAL LIST OF VALUES 


EQUIPMENT COMPANY 
? 2401 THIRD AVE., NEW YORK $1, 


d Lab y Pulv. Single screw. 
3—Centrifugal Pumps and 2”. 
Misc. Piping valves etc. 


ALL PRICED TO MOVE QUICKLY 
Write or telephone either: 


The MACHINERY & EQUIPMENT Corp. 


Newark 12, N. J. TAlbot 4-2050 


AARON EQUIPMENT COMPANY 


Chicago 8, Ill. CHesapeake 3-5300 


CRUSHERS—Jaw, 9 x 16 Climax—24 x 12 
Farrel—15 x 40 Goodroads 36 x 10 Farrel 
—28 x 36 Traylor 


SEND FOR NEWS FLASH 


HP Penna, 
sépamee. 12” x 6” Ajax (s/s)}—3 x 5, 3 x 
10, 4x 10 oer Hummer—40 x 84 Roball 
—40 x 120 Rotex—42” x 10” Cedar Rapids 


x it Swept” x a press 2-5703 Cable: Bristen, N. 
with: motors TEXAS OFFICE—4101 San Jacinto St, Houston 4, Texas—Tel.: Jackson 6-1351 


BAG PACKER. St, Regis 10015. (unused 
valve type thy 


x 48, 5’ x 4’, 6’ x 5’ Porc. 
x 8 Buhrstone COMPRESSORS 
World’s Best Rebuilts ASTE! 
‘OUR BEST ILT MACHINERY SOURCE Worth V4A3 
x -ES- 
LAWLER COMPANY 238 CEM 100 PSI Ing Foster 
Durham Ave. Liberty 9-0245 Metuchen, N. J. CEM 100 PSI FROM 
PSI 13/-8x8 Penn DE2 
ng. 
ROTARY KILN 1007 CEM 100 PSI 19-11xI2 Chie. OCB & ALL TRACK EQUIPMENT \. 
Size: 6 ft. Dia, x 126 ft. long Worth YC2 Nation's Largest Warehouse Stocks 
Driver HP motor, $70 Westinghouse 3864 CFM 100-125 ing. PRE2 
Many other Compressors in stock 
AMERICAN AIR COMPRESSOR CORP PITTSBURGH 30 ATLANTA 8 NEW 
MAS Behosecott 66640 North Bergen, N. J. Union 5-4848 CHICAGO 4 + HOUSTON 2 + LOS ANGELES 5 
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EQUIPMENT SEARCHLIGHT .. . 


REACTORS—KETTLES 


3000 gal. T316 SS open-fired, 10 HP XP 
agit. 

1800 gal. steel kettles, 180 JKT., agit. 

1500 gal. steel. ASME 6004 WP, 150# 
Jkt., Agit. 

1000 gal. Hastelloy “C”, 50# WP, elec. 
heated Jkt., Agit. 

1000 gal. steel dissolvers, Jkt. & Agit. 

750 gal. SS. ASME 30# WP, 30# Jkt. 
10 HP XP agit. 

600 gal. steel vulcanizers, ASME 120# 

500 gal. nickel, anchor agit., Jkt. 

500 gal. G/L, 75# Jkt.. agit. 

465 gal. T304 ELC SS, 175# WP. 165# 


Jkt. 

450 gal. T347 SS, agit., 15 Jkt. 

300 gal. G/L vac. int. 75% Jkt., agit. 

150 gal. SS vac. still, 507¢ Jkt. 

125 gal. SS. Jkt., agit. 

100 gal. alum. reactor, Jkt., agit. 

100 gal. SS, ASME vac. int., 75 Jkt. 
UNUSED. 

100 gal. SS, ASME 150# WP, 50# Jkt., 
XP agit. 

100 gal. G/L, vac. int.. 75 Jkt.. XP 
agit. 

30 gal. G/L. vac. int., 75 Jkt., XP agit. 

30, 35, 60 gal. alum., Jkt., agit. 


DRYERS, VACUUM SHELF 


356 sq. ft. Devine, Steel 
_ 108 sq. ft. Anderson, T316 SS 
80 sq. ft. Devine, UNUSED 
36 sq. ft. Stokes, Steel 
24 sq. ft. Stokes, Steel 
12 sq. ft. Stokes, Steel 


FILTERS, ROT. VAC. 

“se Eimco, 350 sq. ft.. rubber cov- 
e 

96” x 15’ Oliver, 450 sq. ft.. rubber cov- 


ered 
66” x 6’ Feinc, 120 sq. ft.. string dischg. 
6’ x 7’ Eimco, 132 sq. ft.. 30# press., 
UNUSED 
= 130 sq. ft.. Precoat, 


UNUS 
5°3” x 3° Oliver, 50 sq. ft., rubber lined 
5’ x 6’ Feinc. 90 sq. ft.. T304 SS, string 


dischg. 
18” x 12” Eimco, T316 SS, string dischg. 


LIQUIDATION 


PENICILLIN PLANT AT LAWRENCEBURG, INDIANA 


5—SS reactors, 750 gal., ASME 30+ int. & jkt., 10 HP XP agit. 
2—SS reactors, 125 gal., ASME 30+ int. & jkt., 2 HP XP agit. 
5-—Pfaudler glass lined reactors 30, 100, 300 gal., jkt. & agit., ASME 
1—T316 SS single effect evaporator, 26 sq. ft. 

1—Rubber covered filter press, 24”, 12 chambers 

1—T316 SS rotary vac. filter, 18” dia. x 12” face 


ALSO—tanks, suppository machines, tablet counters, Ertel filter, 
copper polishing pan, incubators, motors, pumps, etc. 


STOCK ITEMS 


MIXERS, DOUBLE ARM 


200 gal. Baker-Perkins, #17-V11 sigma 
blade, Jktd. 

100 gal. Baker-Perkins #15-USE, disp. 
blade, SS, Jkt., vacuum 

100 gal. Baker-Perkins + 15-VUMM, disp. 
glade, Jkt., 100 HP 

100 gal. Baker-Perkins #15-JYUE, sigma 
blades, Jkt. 

50 gal. W & P, sigma blades 

35 gal. J. H. Day, sigma blades 


MILLS, BALL, PEBBLE, ROD 


7° x 24° compeb, Allis-Chalmers, 450 HP 
56” x 22’ ball-tube, Allis-Chalmers, 150 


HP 
6’ x 16’ ball-tube. Allis-Chalmers 
4'6” x 12’ pebble, contin., Patterson 
5’ x 10° rod, Kennedy-Van Saun 
8’ x 10’ pebble, batch, Patterson 
6’ x 8’ pebble, contin., Patterson 
6’ x 8’ pebble, batch, Patterson 
6’ x 5° pebble, batch, H. K. Porter 
6’ x 46” ball, Marcy #6442, 125 HP 
5’ x 6’ pebble, batch, Abbe 
4’ x 5’ ball batch., jkt. Patterson 
36” x 42” pebble, batch, Abbe 
30” x 36” pebble, batch, Abbe 


EVAPORATORS-—STILLS 
mo ft., T347 SS, single effect, VAC- 


588 sq. ft., SS, vert. long-tube, Dbl. 
effect 

400 sq. ft., nickel, vert. long-tube 

250 sq. ft., nickel, vert. long -tube 

250 sq. ft. SS, forced circulation 


26 sq. ft., T316 SS. single effect 

20 sq. ft.. SS, forced circulation 

6’ dia. SS Vacuum Pans, sanitary 

1,070, 1,000, 900, 425, 400, 375, 200, 135 
sq. ft. tubular exchangers, steel and 


DRYERS, DOUBLE DRUM 


42” x 120” Buflovak—atm. 

42” x 120” American—atm. 

42” x 90” Buflovak—atm. 

36” x 84” American—VACUUM 
32” x 72” Buflovak—atm. 


PERRY EQUIPMENT CORP. 
1413-21 N. Sixth Street, Philadelphia 22, Pa. 


Phone POplar 3-3505 


For 
Immediate 
Delivery 
MOST MODERN PACKAGING 
AND PROCESSING MACHINERY 
AT TREMENDOUS SAVINGS 


3—Hayssen Model F and 2-Pack- 
age Machinery Mode C Transwraps with 
net weight scales, blk and dribble feeds, 
Electric Eyes. 

8—Scandia Model SFS6F high s auto- 
matic Wrappers with Electric Eyes. 

Ceco Model 40-9Y2-TT and A3901-12 Avto- 
matic Adjustable Cartoning Units. 

Package Machinery and Hayssen Wrappers, 
all models. 

1—Pneumatic Scale Automatic Carton Feeder, 
Bottom Sealer, Top Sealer, interconnect- 
ing conveyors. 

2—Fitzpatrick Model D-6 Steel 
Comminuters, also Model D 

J. H. Day late model 3 Roll high speed Mill 
with chilled steel rolls 5’ diam. x 12” 
long. 

2—-J. H. Day size G 2000 Ib. Ribbon-type 
Powder Mixers, split spiral type Agitator. 

Models 1SH, 2TH, 3TH and 


3—Lancaster Model EMG-4 Counter Current 
“Close Tolerance’ Rapid Batch Mixers. 

Baker Perkins, Day, W&P Heavy Duty Mixers, 
12 to 150 gal. caps. 

4—Stokes & Smith Model G1, G2, G4, HG84, 
HG87, and HG88 Auger Powder Fillers. 


Complete Details and Quotations 
Available on Request 


WRITE, WIRE, PHONE COLLECT 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St., New York 12, N. Y. 
Phone CAnal 6-5334 


LOEB OFFERINGS 


Autoclave: 50 gal. Struthers-Wells, st. st. 
Centrifugals: 12”, 17”, 20° and 26”. 
Clarifiers: De Laval and Sharples, st. steel. 
Crystallizers: 500 gal. stain. steel, jacketed. 
Dryer: Devine 2 x 4’ vac. drum, st. steel. 
Filters: Eimco, Oliver, Sweetland, Alsop, 
Sparkler, Sweetland. 
Filter Presses: Shriver 6” to 36”. 
Kettles: St. hy with and without ag. 
al. dbl. act. agitator. 
2TH — 24”. 
30 x 
tz D, st. st. 
Mixers: Dbl. and Sgl. arm sigma blade. 
Dry Powder, various sizes. 
Gemco stainless steel, 71/2 hp. 


‘anks: $00 gal, st. st. jit. side ag. 
Vacuum Pan: 42” Harris st. steel. 


LOS 3 
EQUIPMENT SUPPLY co. 


Wes 


WANTED 


Podbielniak Extractor in SS316 or similar in good 
condition for pilot plant work. Must be complete 
with explosion proof driver and with volumetric 
capacity on order of 50 gpm. 
W-8471 Chemical Engineering 
520 N. Michigan Ave., Chicago 11, Il. 


Buying 
Good Used Equipment 


is frequently the difference between 
having good needed equipment or 


doing without it. 
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; Hockmeyer 40 gal. change can. 
Mix-Muller: Simpson st. st. bowl 39’. 
Percolator: Pfaudler 54 x 42” st. st., jack. 
Pumps: Rotary, gear, ceatrif., vacuum. 
4 


For CONSISTENTLY 
HIGH QUALITY 
Select 


GELB 


CHEMICAL 
PROCESSING 
EQUIPMENT 


1—Baker Perkins $.S. jacketed double arm Mixer, 500 gal. 
Type JEM, complete. 
ie pig double arm vacuum Mixer, 150 gal. Size 
6—Pfaudler Series R glass lined jacketed reactors, 1000 
ac 


1—Lovisville $.S. rotary kiln, 30” x 28’ 


CENTRIFUGES: 

1—Fletcher S. S. 48” suspended type centrifuge, with perforate 
basket, complete with motor and plow 

1—Tolhurst 26” suspended type centrifuge, complete with motor, 
perforate basket. 

1—AT&M 42” suspended type centrifuge, complete with type 347 
S. S. perforate basket, plow and curb, with 40/20 HP motor. 

1—Tolhurst 32” suspended type centrifuge with imperforate basket. 

1—Tolhurst 40” center slung centrifuge with rubber covered per- 
forate basket. 

2—Tolhurst 48” center slung centrifuge with rubber covered per- 
forate basket. 

1—Baker Perkins Type 316 S. S. Ter Meer centrifuge, Model HS-24”. 


DRYERS: 

4—Link Belt steel roto louvre dryers, Models 207-10, 310-16, 310-20, 
604.20. 

1—Buflovak double drum dryer, 42” x 120”. 

1—Stokes Model 59DS, steel rotary vacuum dryer, 5’ x 30’, 

1—Bartlett & Snow rotary dryer. 46” x 366”. 

1—Stokes double drum dryer, 5’ x 12’. 

1—Louisville rotary steam tube dryer, 8’ x 45’. 

1—Stokes S. S. rotary vacuum dryer, 2’ x 6’. 


FILTERS: 
1—Olliver horizontal filter, 
1—Feinc S. S. retary string filter, 3’ x 3° (NEW). 
1—Oliver horizontal 3° pilot plant filter (NEW). 
1—Sweetland #7 filter with 20 steel leaves. 
10—Sweetland #12 filters with 72 S. S. leaves. 
1—Sperry aluminum plate and frame filter press, 42” x 42”, 33 
chambers. 
1—Sweetland #3 5S. S. filter. 
1—Niagara §. S. filter Model 510-28. 
1—Shriver Cast Iron 30” x 30”, 4 eyed closed delivery filter press, 
32 chambers. 


AUTOCLAVES, KETTLES & TANKS: 
1—Glascote glass lined jacketed kettle, 500 gal. 
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1—Lee stainless steel jacketed kettle, 125 gals. 304 W. P 
1—Acme Type 316 S. S. reactor, 2000 gal. 

1—Walter 500 gal. S. S. jacketed kettle. 

5—Pfaudler glass lined jacketed reactor, 125 to 300 gal. 


MIXERS: 

1—Entoleter S. S. continuous mixer. Type PF. 

1—Patterson steel jacketed double arm vacuum mixer, 100 gals. 

1—Patterson Monel conical blender, 4.7 cu. ft. 

1—Gedge Gray 5S. S. ribbon blender, 65 cu. ft. 

3—Robinson Type 316 S. S. Sigma type jacketed heavy duty mix- 
ers, 400 gal. 60 HP. 

1—Leader S. S. jacketed ribbon blendez, 51 cu. ft. 


MISCELLANEOUS: 
2—Williams hammermills type 316 S. S. Model AK. 
1—6” x 12” 3 roll laboratory calender. 
4—Type 317 S. S. heat exchangers, 892 sq. ft. each, 200 PSI. 
1—Combustion Engineers, water tube package boiler, 200 HP. 
375# pressure. 
30—Struthers Wells S. S. heat exchangers, 650 sq. ft. each. 
1—Ingersoll Rand Compressor, 1600 CFM, 100#, with 300 HP 
motor, 
1—Davis Eng. Type 316 S. S. bubble cap column, 8” x 18° with 
30 plates. 
1—Sweco Type 316 S. S. 48” separator. 
1—Kent high speed 3 roll lab mill 4” x 8”. 
1—Struthers Wells Type 316 S. S. Heat Exchanger, 330 sq. ft. 
2—Blaw Knox Distillation Units, 3’ x 40° complete. 
2—Stokes Model “T” tablet presses. 


1—Selectro S.S. 3 deck separator, 18” x 48” 
8—Struthers Wells S.S. Heat Exchanger, 16 sq. ft. each. 
1—Stokes $.S. rotary vacuum dryer, 3‘ x 15’ 
1—wWhitlock Type 316 S.S. heat exchangers, 396 sq. ft. 


Estatlished 1886 
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READER SERVICE ... 


INDEX OF ADVERTISERS 


Month after month you'll find industry’s most progres- 


sive firms among our ad ages. 


Use this index to keep in touch with what they’re 
offering that'll help you in your job. 


Adams Oo., BR. P. 151 
Alemite Div. of 

Stewart-Warner Corp. ....... 73 


Allis-Chalmers Mfg. Co. 
General Machinery Div....23, 99 
Aluminum Co. of America 


Petroleum-Chemical Div. .... 25 
American Cyanamid Co....... 16-17 
American Felt Co...........-.. 169 
American Hard Rubber Co. .148, 149 
American Instrument Co....... 153 
Appleton Electric Co.......... 93 
Armco Steel Corp.............. 104 
Atlas Mineral Products Co...... 168 
Aurora Pump Co., Div. of the 

New York Air Brake Co....... 180 
Bailey Meter Company......... 
Baldwin-Lima-Hamilton Corp. 

Eddystone Div. .............. 
Barnstead Still & Sterilizer Co.. 155 
Bethlehem Steel Co............ 
Bird Machine 
Blaw-Knox Co. 

162 
Boardman Company ........... 163 
Buell Engineering Co........... 166 
Buffalo Forge Company......... 22 
Cambridge Wire Cloth Co...... 164 
Celanese Corp. of America...... 71 
Chicago Apparatus Co. ........ 


Chicago Pneumatic Tool Co...12- i3 


Oole Mite: OG, 181 
Colorado Fuel & Iron a 
Claymont Steel Products..... 33 
Combustion Engineering, Inc. 
Cooper Bessemer Corp. ........ 135 
Coppus Engineerin: 43 
Corning Glass Works........... 177 


Advertising Sales 
Representatives 


D. Boyd 
350 Park Square Bidg., Hubbard 2-7160 


Chicago 11——D. Gridley, J. M. Rodger, Jr. 
520 N. Michigan Ave., Mohawk 4-5800 
1510 Bidg., jor 7000 


rn Bldg., 1712 Commerce 
Riverside 7-5054 


1740 Broadway Alpine 5-2981 
Chas. M. Crowe, Jr. 
856 Penobscot Bidg., Woodward 2-1793 
* 95 Farringdon St. 
John B. Uphoff 
1125 W. Sixth St. Madison 64-9351 
New York 36..R. G. Frederick, A. L. Gregory, 
John R. Emery 
500 Fifth Ave. Oxford 5-5959 
Philadelphia 3............ E. M. Schell 
6 Center za 8. 
Oliver Bldg. 1-4707 
San Francisco 4............ W. C, Woolston 
hs. “Oliver St. lucas 4867 


188 


Dean Products, Inc 
Dean Theres>-Panel Coil Div. 182 
De Laval Separator Co 20-21 
De Laval Steam Turbine Co.... 8-9 
Dorr-Oliver, Inc. "54-55 
Dracco Co 
du — de Nemours & Co., Inc., 

E. L., Polychemicals Dept. 
Duraloy 
Inc., The.... 143 


Eddystone Division, 

Baldwin-Lima-Hamilton Corp. 94 
Electric Controller & Mfg. Co. 

A Division of Square D Co... 31 
Electro Metallurgical Co., 

Div. of Union Corp. .. 


Esso Standard Oil Co. ......... 
Ever-Tite Coupling Co 182 
Foster eeler 61 
General Chemical Div., 

Allied Chemical Corp......... 57 
Graver Tank & Mfg. Co........ 40 
Goulds Pumps, 32 
Haynes Stellite Co., Div. of 

nion Carbide Corp. 141 
Hough Co., Frank G. .......... 10-11 
Houston Pipe & Steel, Inc...... 83 


Illinois Testing Laboratories.... 175 
Industrial Filter & Pump Mfg. 


International Minerals & 

Chemicals Corp. : 29 
Jamesbury Corp. .............+. 154 


89 
Jones & Laughlin Steel Corp... 26 
Saun Mfg. & 


174 

Kidde & & Walter...... 159 

0. 


Mallinckrodt Chemical 

Mallory-Sharon Metals Corp... 44 
Manning, & 


Manton Gauiin 160 
Master Electric Co...... Third Cover 
Metal & Thermit Corp.......... 42 
Mine Safety Appliances Co..... 24 
Mueller Brass Co.............. 179 
Multi-Metal wire Cloth Co..... 181 
Nash Engineering Co.......... 84 


National Carbon Co. 
Div. of Union Carbide Corp.. 1% 


Niagara Blower Co............. 
Nicholson & Co., W. H.......... 
Patterson-Kelle 52 
Permutit Co., Div. = Pfaudler- 
Permutit, Inc. ............... 


Pfaudler Co., Div. of Pfaudler- 


Pittsburgh Corning C 28 
Powell Valves, Wm. Powell Co... 139 
Reynolds Metals Co............ 39 
Richardson Seale Co............ 156 


Roots-Connersville Blower, 
Div. of Dresser Industries.... 165 
Ryerson & Sons, Inc., Joseph T. 108 


Sly Mfg. Co., W. W. ...........- 178 
Snap-on Tools 176 
Solvay-Process Div. 

Allied Chemical Corp......... 


75 
Stainless Steel 
Div. of Potts Co. 


Struthers ls é 45 
Sturtevant Mill Co............. 169 
Strong-Scott Mfg. Co.......... 79 
Taylor Instrument Co.......... 96 
Texas Gulf Sulphur Co......... 27 
Thermo Elec 180 
Toledo Scale, Div. of 

Toledo Scale Co. 


Tolhurst Centrifugals, Div. of 
Machine & Metals, 
Traylor Engineering & Mfg. Co. 30 
Tube ‘iv. of 


Chemetron Corp. . .. Second Cover 
U. S. Electrical Motors......... 
U.S. Gasket Co., Plastics Div. of 

Garlock Packing 161 
U. S. Stoneware Co., The....... 50 
Vogt Machine Co., Henry....... 131 
er Electric Corp.......... 

wel i ttings Corp.......... 6 
Wellington Sears Corp......... 36 
Westinghouse Electric Co. 

Sturtevant Div. .............. 137 
Wilfley & Sons, A. R............ 87 


Williams Patent ui: & 


Yarnall-Waring Co. ........... 175 


Professional Services ........... 183 
CLASSIFIED ADVERTISING 
F. J. re Business Mgr. 


EMPLOY 
OPPORTUN NITIES 183 


EQU 
(Used or Surplus New) 


WANTED 
ADVERTISERS INDEX 
Aaron Equipment Company...... 185 


American Air Compressor Corp... 185 
Bonded Equipment Company..... 1 
Brill Equipment AGS 185 
Equipment Clearing House Inc. 184 
Esso Research & Engineering Co. 183 
8 


Gelb & Sons, Inc. R.............. 187 
Heat & Power Company, Inc...... 184 
Company 185 
Loeb Waquipsnent Supply Co...... 186 
Machinery & Equipment Corp., The 185 
Pennsalt Chemicals Corp........ 183 
Perry Equipment Corp........... 186 
Sussman Inc., Louis............. 184 
Union Standard Co... 186 
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...see Master 
All Enclosures— Most Types—Integrated Drives. OO 
. 
You get a great big plus value with Master motors — 
fractional and integral H.P. And that is 
that every one of them is engineered to meet one < 
‘ ‘ - 
your drive requirements exactly—to combine, if 
desired, in one tidy, efficient package 
with other Master components. x 
So for any drive requirement —simple or complex 
—a glance at the data below will ay + 
show you that Master is your best bet. 
Let t ll 
us tell you more. 
j Motor Ratings ........1¢ to 400 H.P. All phases, voltages, and Speeds ...............c00000 Single-speed, multi-speed, and vari- 2 
4 | frequencies. able speed. 
a Motor Types ............ Squirrel cage, slip ring, synchronous, Installation .............. Horizontal or vertical, with or without 
repulsion-start induction, capaci- flanges and other features. 
tor, direct current. Power Drive 
Features Electric brakes (2 types) —5 types of 
Construction ............ Open, enclosed, fan-cooled, explosion- gear reduction up to 432 to 1 ratio. ! 
om proof, special purpose. Mechanical and electronic vari- 
able speed units—fluid drives—every 


type of mounting. 


THE ELECTRIC COMPANY : Dayton 1, Ohio 
pivision OF RELIANCE 
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THERMAL SHOCKING NEWS 


about new Pfaudler Glasteel 59* 


Chilled water hits hot laboratory sample of glassed steel. 450° hot. No 
thermal shock damage. 

It’s new Glasteel 59. Fabricated units take as much as 30% more 
thermal shock than the best previous glassed steel. Thus, we have added 
greater insurance against unexpected or unavoidable shock. 

The blue line on the graph shows the new AT’s available to you with 
Glasteel 59. 

Excellent acid resistance. You can handle all acids except HF at 325°F. 
without excessive corrosion. Under certain conditions you can increase 
acid temperatures to 450°F. Alkali resistance is twice that of hard glass 
labware. 20% more abrasion resistance, too. 

No additional cost for Glasteel 59. Send for our new Buyer’s Guide. 


THE PFAUDLER CoO. 


a division of PFAUDLER PERMUTIT INC. i 
Dept. CEB-78, Rochester 3, N. Y. 
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